PabGouyasi nporpamma y4eO0HOIo npeamera
«DU3HKA»
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Pa6oyas nporpamMma no ¢usrMkKe Ha ypoBHE OCHOBHOIO 0O6Iero
06pa30BaHUA COCTaBJieHA Ha OCHOBe IIOJIO)KEHHUH U TpeboBaHUH K
pesyJibTaTaM  OCBOeHMsI Ha  6a3oBOM  YpOBHe  OCHOBHOH
06pa3oBaTeJIbHOM INporpaMMbl, NpeJcTaBJeHHbIX B PenepasbHOM
rocyZlapCTBEHHOM 06pa30BaTeJIbHOM CTaHJApPTe OCHOBHOI'O OGLIEro
o6pazoBanus (ProC 000), a Takxke c y4értom IIporpammsl
BocnuTaHusa M KoHuenuuu npenojaBaHusi y4yebHOTO mpejMeTa
«®dusrka» B  o0o6pasoBaTesbHBIX OpraHMsauuax  Poccuiickoit
denepanyy, peasM3ylOLIMX OCHOBHBle 06lLleoGpa3oBaTesbHble
nporpaMMbl.

NMOSACHUTEJ/IbHAST 3AMNUCKA

Copepxxanue Ilporpammbl HamnpaBjeHO Ha ¢GoOpMHUpOBaHHE
€CTeCTBEHHO-HAayYHOH TIPaMOTHOCTH YYalllUXCS U OpraHu3aLUIo
n3ydyeHuss QPU3MKU Ha [esATeJbHOCTHOU ocHoBe. B Hell
YYUTBIBAIOTCS  BO3MOXXHOCTH  IpeJMeTa B peasnuzanuu
Tpe6oBanut ProC OO0 k mJIaHUPYEMBIM JIMYHOCTHBIM H
MeTanpeMeTHbIM pe3yJsibTaTaM 06y4yeHUs, a TaKxe
MeXXIpeJMeTHbIe CBSI3U €CTEeCTBEHHO-HAy4YHbIX  Y4eBGHBIX
npeAMeTOB Ha YPOBHE OCHOBHOTO 06111ero 06pa3oBaHUs.

B nporpamMmme onpe/iesiIsIlOTCSI OCHOBHbBIE LleJIU U3y4YeHUs1 QU3UKHU
Ha YpOBHE OCHOBHOTO 06Iero o6pa3oBaHUs, IJIAaHUPYEMble pe3yJib-
TaTbl OCBOEHMS Kypca (U3MKHU: JJUYHOCTHBbIE, MeTalpeJMeTHHIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpamMma ycTaHaBJIMBaeT paclpejesieHle yieGHOro MaTepuasa
1o rozam o6y4deHus (0 KJiaccaM) U MOCJe/[0BAaTeJbHOCTh U3YYEeHHUs
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NPELMETHOTO COJepKaHUA U
y4éTe BO3PACTHBIX 0COOGEHHOCTEN yYalllUXCs, a TaKXKe TeMaTU4ecKoe
NJIAHMPOBAHME C YKa3aHUEM KOJIMYECTBA YaCOB HAa U3y4YeHHEe KKA0U
TEMbl M XapaKTEPUCTUKOH Y4eOHOH /JesATe/JbHOCTH YyyallluXcs,
peasM3yeMoi Npu U3y4YeHUU ITUX TEM.

[IporpaMMa MOXeT GBITh HCIOJb30BaHA YYHUTEJSIMH KaK OCHOBa
IJIsl COCTaBJIeHHUsI CBOMX paboyux mporpamm. [Ipu paspab6oTke pa6o-
yeld mporpaMMbl B TeMaTHUYECKOM IJIAHUPOBAaHWUU [JOJIKHBI OBITh
y4TeHbl BO3MOXXHOCTH HCIIO0JIb30BAaHUS 3JIEKTPOHHBIX (LHGPOBBIX)
06pa30BaTeJbHBIX PECYPCOB, SBASAIIIUXCA y4eOHO-MEeTOAUYECKHU-
MU MaTepuajaMu (MyJbTHMeJUHHbIE NPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH W 3aJJaYHUKU, 3JIeKTPOHHbIE OHUOJIMOTEKH, BUPTyaJbHBIE
J1abopaTOpUH, UTPOBBIE MPOrPaMMBbl, KOJJIEKIUHU LHUPPOBBIX 06pa-
30BaTeJIbHBIX PECYpCOB), peajU3yPIIUX JUAAKTHYECKHE BO3MOX-
Hoctu HUKT, conepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJAATEsb-
CTBY 06 06pa30BaHUU.

Pabouyass mporpaMMa He CKOBBIBA€T TBOPYECKYI0 HHH- LUATHUBY
yduTesed H NpefoCcTaBjseT BO3MOXHOCTM [ peasd3alUu
pa3JINYHBIX METOAUYECKUX ITOJX0L0B K IPEenoJaBaHuIo0 GU3UKHU NIPU
YCJIOBUH COXpaHEHHUS 06513aTeIbHOM YaCTH COZePKaHuA Kypca.
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «OU3NKA~»

Kypc ¢usuku — cucteMoo6pas3ywiiuil sl eCTeCTBEHHO-HAayYHbIX
y4eOHBIX [IpeIMETOB, IOCKOJIbKY PU3HNUYeCKHe 3aKOHBI JIeKaT B OCHO-
Be [IPOLeCCOB U sIBJIEHUH, U3y4YaeMbIX XMMHeH, 0M0JIOTHEeHN, aCTPOHO-
Muen 1 ¢usndeckou reorpadpuein. Pusnka — 3TO IpeaMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOU BKJIa/l B €CTECTBEHHO-HAYYHYIO KaPTHHY
MMpa, HO ¥ NIpeAoCTaBJIsAeT HaruboJiee siCHble 06pa3Libl IPUMEHeHUs
Hay4YHOTI'0 MeTOo/la I03HAHMU4, T. €. ClIoco6a MoJIy4YeHUsI JOCTOBEPHbIX
3HaHUU o Mupe. HakoHern, pusuka — 3To npegMeT, KOTOPbIU HaApALY
C APYTHMMH €eCTEeCTBEHHO-HAy4YHBbIMH IpeJMETaMH JOJDKEH [JaTb
IIKOJIbHUKaM IpeJicTaB/JeHHe 06 yBJIeKaTeJIbHOCTH Hay4YHOI'0 HCCIe-
JIOBaHUS U paJlOCTH CAMOCTOSTEJIbHOTO OTKPBITHS HOBOI'O 3HAHMUS.

OpHa U3 rJ1aBHbBIX 33724 $U3NYECKOro 06pa30BaHUs B CTPYKTYpe
06111er0 06pa3oBaHUsl COCTOUT B GOPMHUPOBAHUHM €CTECTBEHHO-HAy4-
HOW I'PaMOTHOCTH U MHTEpPECA K HayKe y OCHOBHOM Macchl 06y4aro-
LIUXCSI, KOTOpPble B JajbHeHIeM OyAyT 3aHAThbl B CaMbIX Pa3HO-
06pa3HbIx chepax gesaTeqabHOCTU. Ho He MeHee BakHOU 3a/1auel sB-
JISieTCs BbIsIBJI€HUE U NOArOTOBKA TaJaHTJ/IMBBIX MOJIOABIX JIOA el
JJIs1 IPOJ0J/KEHHsT 00pa30oBaHus U JaJibHeNIIel npodeccuoHalb-
HOU /1esITeJIbHOCTU B 06JIaCTH eCTeCTBEHHO-HAYYHBIX MCCJIeJ0BaHUN
M CO3/1aHUH HOBBIX TEXHOJIOIUH. COrylacHO NPUHATOMY B MeX/AyHa-
poAHOM coo6IecTBe onpeneneHuio, «EcrectBeHHO-Hay4YHas rpa-
MOTHOCTb — 3TO CIIOCOOHOCTH YeJI0BeKa 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO ITO3UIIUIO 110 O6IeCTBEHHO 3HAaYMMbIM BOIIPOCaM, CBSI3aH-
HBIM C €CTEeCTBEHHbIMH HayKaMH, U ero rOTOBHOCTb UHTEPECOBATHCS
€CTeCTBEHHO-HAayYHbIMU HJessMHU. HaydyHO TrpaMOTHBIM 4YeJsloOBEK
CTPEMUTCS yIaCTBOBATh B apryMeHTHPOBAHHOM OGCYKJEHUHU NIPO-
6J1eM, OTHOCSIIIUXCS K €CTeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cjaeAyoInX KOMIEeTEHTHOCTEN:

—Hay4YHO 0GbSICHATH SIBJIEHUS,
—OILleHUBAaTh U NNOHUMATbh OCOGEHHOCTH HAy4YHOT'O HCCJIeL0BaHHUS,
—HWHTEPNpPETHUPOBATh JlaHHbIE U HCIOJIb30BaTh HAay4YHbIe J0Ka3a-

TeJbCTBA AJIS NOJYyYE€HUs BBIBOLOB.»

H3yuyeHue $U3UKU CIOCOOHO BHECTHU pelIaoIuil BkIaJ B GopMU-
pOBaHNE eCTEeCTBEHHO-HAYYHOH IrPaMOTHOCTH 00Y4al0LUXCsl.

UEN U3YHEHWA YHEBHOI O NMPEAMETA «OU3UKA~»

Llesin n3yvyeHust $U3MKH Ha ypOBHE OCHOBHOIO 00111ero o6pasoBa-
HUA onpejiesieHbl B KOHIeNIMY NpenosaBaHus yie6HOTo npeaMeTa
«DPusuka» B 06pa3oBaTeJbHbIX Opranusanusax Poccuiickoit Penepa-
LIMH, peasIu3yIolX OCHOBHbIE 001le00pa3oBaTe/ibHble IPOrpaMMbl,
yTBepkAEHHOU pemieHreM Kosiernn MuHucTepcTBa NpOCBELEHUS
Poccuiickoli @enepanuu, npoToKoJs oT 3 nekabpsa 2019 r. Ne [IK-4BH.
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Llesiu usyyeHusi U3UKU:

—IpuobGpeTeHHe UHTepeca U CTPEMJIEHUsI 00yJYaroluxcsl K Hayd-
HOMY U3y4YEHUIO MNPHUPOJIbl, pPa3BUTHE HX HHTEJJIEKTya/lbHbIX
Y TBOPYECKHUX CIIOCOGHOCTEN;

—pa3BUTHUE NpPeJCTaBJIEHUH 0 HAYYHOM METO/ie TO3HAaHUA U GOpPMHU-
pOBaHHe MCCJIEIOBATENbCKOIO OTHOLIEHUS] K OKPY)KalUIUM siBJIe-
HUAM;

—dopMHUpOBaHME HAYYHOT'O MUPOBO33PEHUs KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHHUS MaTepUHu U PpyHJaMeHTaTIbHbIX 3aKOHOB
dusuky;

—dopMHUpOBaHHEe NpeACTaBJeHUH O poyid PU3BUKH JJisT Pa3BUTHUA
JPYTUX eCTECTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pas3BUTHUE NIPEeLCTAaBJIEHUN 0 BO3MOXKHBIX chepax Oyayiield npo-
deccuoHabHON [€ATENBHOCTH, CBSI3aHHOUW € PU3MKOU, MOArO-
TOBKA K JJaJIbHEeHIIeMy 06YUYEeHUIO B 3TOM HallpaBJIEHUH.
JlocTmkeHMe 3THX 1ieJied Ha ypOBHE OCHOBHOTO 06lero o6pasoBa-

HUsI 06€eCredynBaeTCs pellleHeM CAeyINX 3a/4a4:

—IpuoGpeTEHHE 3HAHUH O IUCKPETHOM CTPOEHUH BEINIECTBa, O Me-
XaHUYECKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbIX U KBaHTO-
BbIX SIBJIEHUSX;

—npuobpeTeHre YMEeHUN ONHUChIBAaTh U OO'bACHATb QU3UYECKHE SB-
JIEHU s C UCII0JIb30BaHHEM MOJIyYeHHbBIX 3HAHUY;

—O0CBOEHHE MEeTO/IOB pelleHUsl MPOCTEUIINX PACYETHBIX 33/1a4 C UC-
M0JIb30BaHUEM (PU3UYECKUX MOJiesied, TBOPUECKUX U MPAKTH-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

—pa3BUTHE YMEHUU HAGJII0JATh NPUPOJHbIE SIBJEHUS U BBINOJHATh
OTBITHI, JTJabOpaTOpHbIe PaboOThl U 3KCIEepPUMEHTAaJbHbIE HUCCIE0-
BaHUs C UCIIOJIb30BAHHUEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHe NMPUéMOB paboThl ¢ HHPopMauerd PpU3NIECKOTO COJep-
J)KaHUsl, BK/IIOYasd WHPOPMAIIUI0O O COBPEMEHHBIX JOCTHKEHUSIX
$uU3UKH; aHAJIM3 U KPUTUYECKOE OlleHUBaHHe HHOOPMAIUH;

—3HaKOMCTBO co cpepamMu npodecCHOHANBHON 1esITeJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHO-
BaHHBIMU Ha JOCTHUXKEHUSIX GU3UIECKOU HAYKH.

MECTO YYEBHOIO MPEAMETA «®U3UKA~» B YHEBHOM MJAHE

B cooTtBercTBUU ¢ ®T'OC 000 dusnka sBaseTCs 00s3aTEJbHBIM
npeJMeTOM Ha YpPOBHE OCHOBHOrO o00uiero o6pasoBaHwus. JlaHHas
nporpaMmMa npejycMaTpuBaeT U3ydyeHHe GU3NKKU HA 6a30BOM YpOB-
He B 00béMe 238 4 3a TpHU rojla obyyeHus mo 2 4 B HeJeaw B 7
1 8 kJaccax ¥ 1o 3 4 B HeJeswo B 9 kjacce. B remaTtuyeckom mnJja-
HUPOBAHUU JJid 7 U 8 KJacCOB IpeJloJaraeTcs pe3epB BpeMeHH,
KOTOpBIM yYHUTeJb MOKeT HCIOJIb30BaTb MO CBOEMY YCMOTPEHHIO,
a B 9 KJ1lacce — NOBTOPHUTEJNbHO-0606LIAI0IIUNA MOLYIb.
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COAEP>XXAHUE YYEBHOIO NPEAMETA «®OU3NKA»

7 Kknacc

Pasges1 1. Pu3uKa M e€ poJib B I03HAaHUM OKPY Kalollero Mupa

dusnka — HayKa o npupoje. ABsenus npupoabl (MC1). dusuue-
CKMe sIBJIeHUs: MeXaHHW4YeCcKHe, TellJIOBble, 3JIeKTPUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBHIE.

dusnyeckue BeJUYUHBL. V3MepeHne pU3NIeCKUX BeJIMUUH. PU-
3u4ecKkue Npubopsl. [lorpemHocTs uaMepeHUl. MexayHapoaHasi
cucTeMa eJUHULL.

Kak ¢usuka u gpyrve ecrecTBeHHble HAyKU HU3y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHbI MeTO/, MO3HAHUA: HabJIIOJleHUe, TOCTaHOBKA
Hay4HOT'0 BOIIPOCA, BbIJBH)KEHHE TUIIOTe3, IKCIepUMeHT IO IPo-
BepKe TUI0oTe3, 00'bsiCHEHHEe HabJIroJaeMoro siBjeHUs. OnucaHue
du3nYecKUX ABJEHUU C IOMOIbIO MOJEJIEH.

emoncmpayuu

1. MexaHu4ecKUe, TENJIOBbIE, 3JIEKTPUYECKHE, MAarHUTHDbIE, CBE-

TOBBIE ABJIEHUSI.
2. ®usuyeckue NpuboOpkbI U Nponesypa NpsAMbIX U3BMepPeHUN aHa-
JIOTOBBIM U IUPPOBBIM NPHUOGOPOM.

Jlabopamopubie pabomot u onvimol?

1. OnpefesieHue 1eHbI JeJ€HHUs IKaJIbl U3MEPUTEJIBHOTO MPHU-

6opa.

2. sMepeHHe pacCTOAHUH.

3. U3MepeHHe 06b€Ma KUAKOCTH U TBEPAOTO TeJia.

4. OnpepesieHMe pa3MepoB MaJbIX TeJl.

5. U3MmepeHHe TeMnepaTyphbl NIPU NOMOIILH XXHUAKOCTHOTO T€PMO-
MeTpa U AaT4yrKa TeMIlepaTyphl.

6. [IpoBeseHne uccae0BaHUA N0 MPOBEPKe TMIOTe3bl: AaJbHOCTh

NOJIETA LIAPHKA, IYIIEHHOT0 TOPU30HTAJNBLHO, TeM GOJIbLIE, YeM
GoJIbIlIe BBICOTA MyCKa.

Pasgesn 2. [lepBoHaya/ibHbIE CBeJeHUA O CTPOEHUH BellecTBa
CTpoeHHe BellecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl. ONbITHI,
JO0Ka3bIBalolHe JUCKPETHOE CTPOEHHE BelllecTBa.

1 MC — 3/1eMEeHTHBI CO/lep’KaHUs], BKJIIOYAKOLIUe MeXIpeJMeTHbIe CBS3H,
KOTOpbIe oJpo6Hee PACKPHITHI B TEMAaTHYECKOM IJIAHUPOBAHUH.

2 3nech U lajiee TPUBOAUTCSA PACIINPEHHBIN IepedyeHb JIAG0paTOPHBIX pa-
60T M ONBITOB, U3 KOTOPOTO YYUTEJIb JleJIaeT BbIGOP 10 CBOEMY YCMOTpe-
HUIO U C y4Y6TOM CHHCKA 3KCIEePUMEHTAJIbHbIX 33/JaHUH, Tpe/jlaraeMblxX
B pamkax OI'D mo pusuke.
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JIBM>KeHHe yacTul BeljecTBa. CBA3b CKOPOCTH JABUXKEHU S YaCTHUIL
c TeMnepaTtypoil. BpoyHoBckoe aBHxeHUe, Auddy3us. Bsaumoneii-
CTBUE YaCTUL] BellleCTBa: NPUTSXKeHHe U OTTaJIKUBaHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeH
U TBEPABIX (KpUCTAJJIUYECKUX) Tes. BaauMocBsA3b MeXJy CBOU-
CTBaMH BeleCTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U UX aTOM- HO-
MOJIEKYJIIPHBIM cTpoeHHueM. OCOG6eHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.
Hdemoncmpayuu
1. Ha6srogeHre GPOYHOBCKOTO JBHXKEHUS.
2. Haburonenue nud dysuu.
3. HaGarmaeHuve ABIeHUH, 00 bSICHAIOIIUXCS MPUTS)KEHHUEM UJIU
OTTa/IKUBAaHHUEM YaCTHUIL] BelllecTBa.
Jdabopamopuvie pabomuvrt u onvimol
1. OneHka guaMeTpa aToMa METOZOM pPsJOB (C HCIOJb30BaHUEM
doTorpaduit).
2. OneIThI N0 HAGJIIOEHUIO TENJOBOTO pacllMpeHUs ra3oB.
3. OnbIThI 10 06HAPY>KEHUIO eHCTBUS CUJI MOJIEKYJIAPHOTO NIpU-
TSDKEHHUS.

Paszaen 3. /IBU:KeHHe M B3aUMOJelicTBUE TeJl

MexaHuvyeckoe ABU>KeHHe. PABHOMepHOe U HEpaBHOMEPHOE /1BU-
>keHue. CkopocTb. CpeJHSIsI CKOPOCTh NP HEPABHOMEPHOM JIBUXKeE-
HUU. PacyéT nyTu U BpeMeHU JBUXKEHUS.

ABneHue MHepUUHU. 3aKOH MHepLUUU. B3auMoaelcTBue Tea Kak
NMpUYMHA WU3MEHEHUs] CKOPOCTU JBUXKeHHs Tes. Macca Kak Mepa
WUHEPTHOCTHU TeJia. [ll1oTHOCTH BeljecTBa. CBA3b MJIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B €/IUHUIlEe 06'bEMA BelleCTBa.

Cusa Kak XapaKTepHUCTUKaA B3auMoAelcTBusA Tes. Cujia ynpyro-
cTu U 3aKoH ['yka. U3MepeHUe cUJIbI C TOMOLIbIO JUHaAMoMeTpa. fB-
JIeHUEe TATOTEeHUs U cujia TsKecTU. Cusia Ts»KeCTU Ha JPyrux mnJa-
HeTax (MC). Bec Tena. HeBecomocTb. C/i03KeHUe CUJI, HAallpaBJIEH-
HbIX MO OJHOU mpsiMmoi. PaBHoZelcTBywomas cuia. Cusa TpeHUs.
TpeHUe CKOJIbXKEHUS U TPeHHUe MOoKosl. TpeHUe B MPUPOJE U TEXHUKE
(MQ).

Hemoncmpayuu
. Ha6rogeHre MeXxaHU4€eCKOT O JBHXKEHUs TeJla.

. UsMepeHue cKOpOCTHU IPSAMOJIMHENHOT O JIBUKEHUS.

. HabnroneHue siBjieHU S UHEPLIUH.

. Ha6romeHne n3aMeHeHUs] CKOPOCTH MPU B3aUMOJENUCTBUM TeJl.
. CpaBHeHHe MaccC 10 B3aUMOJENCTBUIO TeJl.

. C/1o’keHMe CUJI, HallpaBJIEHHbIX MO0 OJHOW NPSIMOM.
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JlabopamopHuvie pabomuvl u Onvimbl

1. OnpesiesieHHEe CKOPOCTH PAaBHOMEPHOIO [JABWXKeHHUSA (LIapuKa
B )KM/IKOCTH, MO/I€JIU 3JIEKTPUYECKOT0 aBTOMOGHUJIA U T. I1.).

2. OnpepesieHUe cpeHEN CKOPOCTH CKOJIbXKeHHs OpycKa UJIM 1a-
pHKa 0 HAaKJIOHHOU IMJIOCKOCTH.

3. OnpepesieHre NMJIOTHOCTU TBEPAOTrO TeJia.

4. OnbITh], AEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTshDKeHUA (Je-
dopmann) Npy>KUHbI OT MPUTO0KEHHON CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJb-
’KEeHHUs OT Beca TeJsla U XapaKTepa CONMPUKACAIIIUXCA MMOBEPX-
HOCTeM.

Paspen 4. laB/ieHue TBEPABIX TeJI, )KMAKOCTEN U ra3oB

JaBsieHnune. Cnoco6bl yMeHbIIEeHUs U YBeJIMYeHUs faBjeHus. [laB-
JIeHHWe ra3a. 3aBUCHMOCTb /laBJIEeHUs ra3a OoT 06'bEMa, TeEMIIEPATYPHI.
[lepenaya faBiaeHUs TBEPABIMU TeJlaMH, XXUJAKOCTAMHU U ra3aMu.
3akoH [lackanda. [ITHeBMaTHyeckue MallKWHbl. 3aBUCHUMOCTb JlaBJie-
HUS KUJAKOCTH OT IJIyOUHBL. ['mapocraTudeckuil napagokc. Coo6-
marmmuecd cocyabl. ['mapasindyeckue MexaHU3MbI.

Atmocdepa 3emsin U atMmochepHoe AaBsieHue. [IpuunHbI cyie-
CTBOBaHUs BO3AYyLIHON 060s10uku 3emud. OnbiT Toppudesnau. U3s-
MepeHHe aTMocPepHOro JaBjeHUs. 3aBUCUMOCTb aTMOchepHOro
JlaBJIeHHsI OT BBICOTHI Ha/Ji ypoBHeM Mops. [Ipubopsl A u3aMepeHus
aTMochepHOro JlaBJeHUs.

JlelicTBHe )KMJKOCTH U ra3a Ha NOrpy>KEHHOE B HUX TeJio. BeiTas-
KMBamwlas (apxuMenoBa) cuja. 3akoH Apxumeza. [liaBanue Teu.
BosayxonsiaBaHue.

emoncmpayuu
. 3aBHCUMOCTbD JaBJIeHHs ra3a OT TeMIepaTyphl.

. [lepepaya gaBieHUSA X KUJAKOCThHIO U FAa30M.

. Coob1amouiecs cocybl.

. TupgpaBsMyeckut npecc.

. [IposiBsieHune pelicTBUsA aTMocPepHOTO JABJIEHHUS.

. 3aBUCHUMOCTb BbITAaJIKMBaIOel CUJIbI OT 06'bEMa MOTPYKEHHOU
4acTH TeJia U MJIOTHOCTH KU KOCTH.

. PaBeHCTBO BhITa/IKMBaIOLEH CUJIbI BECYy BbITECHEHHOM KUJKO-
CTH.

8. YcyioBUe nulaBaHUA TeJl: IJIaBaHUe UJIM NOTPYKeHHe TeJl B 3a-

BHCHMOCTH OT COOTHOIIEHHUS MJIOTHOCTEHN TeJsa U XKUJKOCTH.
Jdabopamopuvie padbomsl u OnbIMbL
1. HUccnenoBaHue 3aBUCMMOCTH Beca TeJia B BoJie OT 06'béMa MOTpy-

>KEHHOMU B )KUAKOCTb 4YaCTH TeJla.

AU A WN

N
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2. OnpepesieHUe BbITAJKHUBAIOIIEN CUJIbI, eWCTBYIOIEN HA TeJlo,
MOTPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3ABUCUMOCTH BbITAJIKUBAIOLLEN CUJIBbI, 1EeHCTBYIO-
Il Ha TeJIO B X KUJKOCTHU, OT MacChl TeJia.

4. OnbIThl, JEMOHCTpUpYIOLIHMEe 3aBUCUMOCTb BbITaJKHUBaloLeH
CUJIbl, AENCTBYIOLEN Ha TeJo B >KUJAKOCTH, OT 00b€éMa morpy-
’KEHHOM B KUJIKOCTb YaCTH TeJia U OT IIJIOTHOCTH KHUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJM KOHCTPYHUPOBAHHUE JIOAKHU
U olpesesieHue eé rpy30noAbEMHOCTH.

Paszzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrus

MexaHuveckast pa6oTa. MOIIHOCTB.

[lpocThle MexXaHWU3MbI: pbIYar, 6JIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBui0 paBHOBecHUs pbluara. [I[puMeHeHUe paBuUJja paBHOBECHS
pplyara K 6JIOKy. «30/i10TOoe mpaBuJio» MexaHUKHU. KIIJ| mpocTbix
MeXaHU3MOB. [IpocTbie MeEXaHU3MBI B OBITY U TEXHHUKE.

MexaHnundeckas sHeprud. KuHeTudeckad u noTeHMaJIbHaA 3HeP-
rud. [IpeBpalgeHue oJHOro BUJa MeXaHU4eCKOM 3HepPTruu B APYyTOH.
3aKOH COXpaHEeHU SHEPTUU B MeXaHUKE.

emoncmpayuu

1. [IpuMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHvle pabomovl u OnbimMbl

1. OnpeneneHuve paboThl CUJIbl TPEHUSI IPU PAaBHOMEPHOM [ BHXKe-
HHUM TeJla 10 FOPU30HTAJIbHON MNOBEPXHOCTH.

2. UcciiegoBaHue yCJIOBUM paBHOBECHS pblyara.

3. Usmepenue KII/| HAKJIOHHOM MJIOCKOCTH.

4. M3ydyeHHe 3aKOHA COXPaHEHUsI MeXaHUYeCKOW SHEePTUH.

8 knacc

Pa3aes 6. TensioBble ABJI€HUST

OCHOBHbIE IIOJIOKEHUA MOJIeKyanHO-KHHeTPI‘leCKOﬁ TeopHruunu
CTpoeHUs BellecTBa. Macca u pazaMepbl aTOMOB U MOJIEKYJI. ONBITHI,
MOATBEPXKAAIOL[MEe OCHOBHbIE IOJIOXKEHUS] MOJIEKYJIIpHO-KUHEeTUYe-
CKOW TEOPUH.

Mogenu TBEPZOTO, )KUJKOT0 U ra3000pa3HOro COCTOSIHUM Belle-
ctBa. Kpucrannnyeckue n amopdHsbie Tesa. O6'bsiCHEHHE CBOWCTB
rasos, XUJKOCTEeH U TBEPAbIX TeJl HA OCHOBE MOJIOXKEHUH MOJIEKY-
JIIPHO-KHUHEeTHUYeCKOU Teopruu. CMayWBaHUeE U KallUJIJISIPHbIE sIBJIE-
Hud. TermioBoe pacliMpeHue U CKaTHe.

TeMmnepaTtypa. CBsI3b TeMIlepaTyphbl CO CKOPOCTbIO TENJIOBOTO JABH-
>KeHHs 4YacTHII.

10



BuyTpeHnHss aHeprusi. Cmoco6bl U3MeHeHHs1 BHYTPEeHHEHN aHep-
TUU: TelJIollepe/iada U coBepllieHHWe paboThl. Buabl Tensionepenayu:
TEIJIONIPOBOAHOCTD, KOHBEKIIUsI, U3JIYyYEHUE.

KosimyecTBO TensioThl. YesbHasA TeNJIOEMKOCTb BeulecTBa. Te-
IJIO06MEH U TelJIOBOe paBHOBecHe. YpaBHEHMeE TeIJ0BOro GasiaHca.

[lnaBsieHUE U OTBEpPJleBaHHE KPUCTAINYECKUX BEIECTB. Y ie/b-
Has TemJoTa nJaBJieHud. [lapoobpa3oBaHue U KOHAeHcauus. Mcna-
penue (MC). Kunenue. Y iesibHasi TenJioTa napoo6pa3oBaHUsl. 3aBU-

CUMOCTb TeMIlepaTypbl KUIEHUS OT aTMOCHEPHOTOo JlaBJIEHUS.
BraaxkHocTb Bo3ayxa.

DHeprud TOIJIUBA. Y ieJbHas TenJa0Ta CrOpaHHUs.

[MpuHMOBEl paboThl TemyoBbIX ABurarteseir. KII/Jl TemsmoBoro
ABuraresis. TensioBble ABUTraTe M M 3alllUTa OKPY>Kalolllel cpejbl
(MCQ).

3aKoH COXpaHeHHd W NpeBpallleHUd d3Hepruu B TeNJIOBBIX PO-
neccax (MC).

Hemoncmpayuu

1. HabsaroneHue GpOYHOBCKOTO JBUKEHUS.

2. Haburonenue nuddysuu.

3. HabGnrogeHre siBJIeHUH CMayWBaHUA M KallUJUJISPHBIX fABJIE-
HUH.

Hab6Jsito/ileHre TenJIoBOro pacllupeHUst TeJl.
M3MeHeHUe faBJIeHUs ra3a IPpU U3MEHEeHUH 06'béMa U Harpesa-
HUU UJIU OXJIAXKEHHUH.
[IpaBu1a U3MepeHUd TeMIlepaTypBhl.
Buabl Tensonepenayu.
OxJtaXkJieHre IpY COBEPIIEHUH PabOThI.
9. HarpeBaHue npu cCOBepIIEHUH PabOThI BHELIHUMHU CUJIAMH.
10. CpaBHeHHe TeNJOEMKOCTeH pa3/IMYHBIX BelleCTB.
11. HabJusroneHue KUIIEHUS.
12. Ha6usrofieHHe MOCTOSHCTBA TeMIlepaTypbl MPU MJaBJIEHUH.
13. Mogesu TenJIOBBIX ABUraTeJseu.
JlabopamopHvle padbomst u Onbimol
1. OnbITHI MO OO6HAPYKEHUIO AeHCTBHUSA CUJI MOJIEKYJIIPHOTO MPH-
TSDKEHHUSI.
2. OnbIThI O BhIpalllMBaHUIO KPUCTAJIJIOB IOBAPEHHOM COJIN UJIU
caxapa.
3. OnmbITHI O HAGJIIOJEHHUIO TEIJIOBOTO PACHIMPEHHUS TAa30B, XU/ -
KOCTel U TBEPADBIX TeJl.
4. OnpepesieHue JaBJjieHUs BO3JyXa B 6aJlJloHe LINpPHUIA.
5. OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCHMOCTh [JlaBJEHHUS BO3/Jyxa
OT ero 06'b€Ma U HarpeBaHUs WU OXJIKJEHUS.

S

® N
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6. IIpoBepka runoTe3sbl JUHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOHKA
KUJKOCTH B TEDPMOMETPUYECKOH TPYyOKe OT TeMIlepaTyphl.
7. HabusrofjeHue U3MeHeHUs BHYTPEHHEN 3Hepruu Tesja B pe3yJb-
TaTe TeIJoNnepeadyd U PaboThl BHEIIHUX CHUJL
8. HccienoBaHue sIBJeHHs TeMJoOOMeHa NpPU CMeLIMBAaHUHU XO-
JIONHOU U ropsAiYeur BOJbI.
9. OnpepesieHre KOJIUYECTBA TEMJIOTHI, IOJIY4eHHOI0 BOJIOU NpHU
TenJioo6MeHe C HarpeThIM MeTa/JINYECKUM LIUJIUH/IPOM.
10. OnpepesieHue yJieJIbHOW TEMJIOEMKOCTH BelleCTBa.
11. HUccnepoBaHue npoliecca MCnapeHus.
12. OnpepeseHMe OTHOCUTEJNIbHOM BJIGXKHOCTHU BO3/yXa.
13. OnpepesieHue yJieJIbHOW TENJOTHI MJ1aBJA€HUS JibJa.

Pa3gen 7. djieKTpu4yecKue M1 MarHUTHbIE SIBJIEHUS

dJieKTpUu3aluda TeJs. /[Ba poja aJieKTpUUECKUX 3apsii0B. BlauMo-
JelCcTBUe 3apsiKeHHbIX Tes. 3akoH KysioHa (3aBUCHMOCTb CHJIbI
B3aMMO/IEMICTBUS 3apPsPKEHHBIX TeJl OT BEJUYHUHBI 3apsiI0OB U pacCTo-
STHUS MEeX/y TeJlaMH).

dJieKTpudeckoe mnoJsie. Hanps»kEHHOCTb 3JIEKTPHUYECKOTO IOJIS.
[MIpyUHIMT CyTIepnO3UIUHU 3JIEKTPUUECKHUX MoJIeH (Ha Ka4ueCTBEHHOM
ypOBHE).

HocuTesu ajieKTpHU4eCcKUX 3apsAA0B. JJIeMeHTapHbIN 3J1IeKTpUude-
ckui 3apsaz. CtpoeHue atoMa. [[pOBOJHUKY U AUIJTEKTPUKU. 3aKOH
COXpaHEeHMUS 3JIEKTPUYECKOro 3apa/a.

JJIeKTPUYECKHUU TOK. YCJIOBUSA CyLLeCTBOBAHUS 3JIEKTPUYECKOTO
ToKa. UCTOYHUKU MOCTOSAHHOrO TOKa. J[elCTBUS 3JIEKTPHUUECKOTO
TOKa (TensjioBoe, XMMHYeCKOoe, MarHUTHOe). JJeKTPUUYECKUU TOK
B ’KHUJIKOCTSX U rasax.

dJiekTpuyeckas Henb. Cujia Toka. JJIeKTpHUUYEeCKOe Hamnpsi>KeHHe.
ConpoTuBJeHUe NPOBOAHUKA. YeJbHOE CONMPOTHUBJIEHHE BelllecTBa.
3akoH Oma A/14 yyacTka 1enu. [locsieqoBatesibHOE U apaJjijie/lbHOE
coelUHEHH e TPOBOJHUKOB.

Pa6oTa U MOILIHOCTH 3JIEKTPUYECKOrO0 TOKa. 3aKoH /Jxoysis—
JleHIIa. /IeKTPUYECKHE e U IOTPEGUTEIH 3JIeKTPUIEeCKON 3Hep-
r'uu B 6bITYy. KOpOTKOe 3aMbIKaHHE.

[locTosiHHbIe MarHUThl. B3auMoJelcTBHEe TNOCTOSIHHBIX MarHu-
TOB. MarHuTHOE 1oJie. MarHuTHOe noJie 3eMJIM U €ero 3HadyeHue JJs
»)KM3HU Ha 3eMJie. OnbIT JpcTefa. MarHUuTHOe NOJie 3JeKTPUYECKOT O
ToKa. [I[puMeHeHHe 3JIeKTPOMAarHUTOB B TeXHUKe. JlelicTBHe Mar-
HUTHOTO TOJII Ha MPOBOJAHHUK C TOKOM. JJIEKTPOJABUTATEJb MOCTOSH-
HOro TOKa. Hcnosb3oBaHUe 3JIeKTpOJABUraTesiedl B TeEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.
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OnbiTel ®apaged. ABaeHre 3JIeKTPOMAarHUTHOU UHAYKIMH. [Ipa-
BuJIO JleH1a. dsiekTporeHepaTtop. CHoco6bl MOydYeHUs 3JIeKTprude-
CKOU 3HEPTHUH. DJIEKTPOCTAHIIUN HA BO30OHOBJISIEMbIX HCTOYHHUKAX
SHEPTUH.

emoncmpayuu

1.

17.
18.
19.
20.
21.

22.

23.
24.

25.

JneKTpu3alnus Tesl.

JlBa poJia 3jileKTpHUYeCKUX 3apsAL0B M B3aMMOJEUCTBUE 3aps-
>KEHHBIX TeJl.

YcTpoicTBO U leiCTBUEe 3JIEKTPOCKOMNA.

JeKTpocTaTUdecKass UH/AYKILHS.

3aKOH COXpaHEeHMUs 3J1eKTPUIECKHUX 3aps/0B.

[IpOBOJHUKHU U JUIJIEKTPHUKHU.

MogzenupoBaHye CUJIOBBIX JIMHUU 3JIEKTPUYECKOTO MOJIA.

M cTOYHUKY NOCTOAHHOTO TOKa.

JleficTBUA 3/1eKTPHUYECKOT0 TOKaA.

J1eKTPUYECKHH TOK B )KMIKOCTH.

'a3zoBbIN pa3pan,.

H3MepeHHe cUJIbl TOKa aMIIepMETPOM.

H3MepeHUe 3J1IeKTPUYECKOTO HANPAXKEHHUA BOJBTMETPOM.
PeocTaT ¥ MarasuH cOnpoTUBJIEHUM.

BsanMmo/ielicTBHMe NMOCTOSAHHbIX MarHUTOB.

MosesnnpoBaHUe HEBO3MOXKHOCTH pas/ie/IeHUd MOJIIOCOB Mar-
HUTA.

MogzesMpoBaHMe MAarHUTHBIX MOJIeH MOCTOSHHBIX MarHUTOB.
OneIT 3pcTena.

MariHuTHoe noJjie TOKa. JJIeKTPOMarHur.

JelicTBHe MarHWUTHOTO I0JI1 HAa MPOBOJHUK C TOKOM.
JJIeKTpoJBUraTe b MOCTOAHHOIO TOKaA.

UccnepoBaHue siBJIeHUS 3JIeKTPOMAarHUTHOW MHIYKLMU.
OnbiTel Papajges.

3aBHCHMOCTb HalpaBJeHUA UHAYKIMOHHOIO TOKA OT YCJA0BUM
ero BO3HUKHOBEHHUS.

JJleKTporeHepaTop NOCTOSTHHOTO TOKa.

JlabopamopHvle pabomovl u OnbIMbl

1.

4.

OnbITHI [0 HAGJIIOJEHUIO 3JIEKTPU3AlMU TeJ UHAYKIUEeH U npu
CONMPUKOCHOBEHUH.

HccnenoBanue AeHCTBUS 3JIEKTPUIECKOTO IMOJIsI Ha MPOBOHU-
KU U IUIJIEKTPUKU.

C6opka u mpoBepKa pabGoThl 3JIEKTPUIECKOH IeNMH MOCTOSHHOTO
TOKa.

M3MepeHHe U peryJIMpoBaHHe CUJIbI TOKA.
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H3MepeHUe U peryJiMpoBaHUe HaNPs>KEHHUs.

6. UccnenoBaHre 3aBUCUMOCTU CUJIBI TOKa, UAYLIEro dyepes pe-
3UCTOP, OT CONPOTHUBJIEHUS PE3UCTOPA U HAlIPSX)KeHUs Ha pe3u-
cTope.

7. ONBITH], [leMOHCTPUPYIOIME 3aBUCHMOCTb 3JIEKTPUYECKOTO CO-
NIPOTHUBJIEHUS NPOBOJHHKA OT €ro JJIMHbI, IJIOLUIAAU Iolepey-
HOTO CeYeHUs U MaTepuaJa.

8. [IpoBepka mpaBuJa CJI0XXEHUS HANpsKEHUH NpHU NocjenoBa-
TeJIbHOM COe/IUHEHHUH JIBYX PE3UCTOPOB.

9. [lpoBepka npaBuJia AJis1 CUJIbl TOKA NIPU NapasijieJibHOM COe -
HEHUU PE3UCTOPOB.

10. OnpepgesieHHe pabOThI 3JIEKTPUUYECKOTO TOKA, UAYIIEro 4yepes
pesuncTop.

11. OnpepesieHHe MOLIHOCTH 3J1eKTPUUECKOr 0 TOKa, BblJeiieMOH
Ha pe3ucTope.

12. UccnepoBaHUe 3aBUCUMOCTH CHJIbI TOKA, UAYIIEro yepes JaM-
MOYKY, OT HallpS>KeHUs Ha Heu.

13. Onpeaenenue KII/| HarpeBaTesd.

14. HccnepoBaHMe MarHUTHOrO B3aMMOJEHMCTBHUSA MOCTOSHHBIX Mar-
HUTOB.

15. MsyyeHHMe MarHUTHOrO MOJIl NOCTOAHHBIX MAarHMTOB IPHU HX
00’ beUHEHUHU U Pa3/ie/IeHUH.

16. HccnenoBaHue eMCTBUSA 3JIeKTPUYECKOr0 TOKA HA MarHUTHYIO
CTpeJIKY.

17. OnbITEHI], J€MOHCTPUPYIOLHMEe 3aBUCHUMOCTb CHJIbl B3aUMOJ el -
CTBUSA KaTyILIKU C TOKOM U MarHUTa OT CUJIbI TOKa U HalpaBJie-
HHA TOKa B KaTyIlKe.

18. M3y4deHue AelCTBUS MarHUTHOIO M0JISI HA MPOBOAHUK C TOKOM.

19. KoHcTpyupoBaHUMe U HM3y4deHHE PabOThl 3JEKTPOBUTATEIS.

20. M3mepenue KII/l asiekTpoZBUraTe/IbHOU YyCTAaHOBKHU.

21. OnbITHI MO MCCAEJOBAHUIO SIBJIEHUSI 3JIEKTPOMAarHUTHOW UHAYK-
LIMH: UcCle/jOBaHUe U3MeHeHN ! 3Ha4YeHUsI U HallpaBJIeHUs UH-
AYKIIMOHHOTO TOKa.

9 knacc

Paszaen 8. MexaHu4ecKHe IBJI€HUA
MexaHHu4yeckoe ABHUXEHHEe. MaTepI/Iaanaﬂ Touka. CucTeMa OT-

cyéTta. OTHOCHUTE/NbHOCTb MEXaHUYeCKOro ABHUXEHUA. PaBHOMepHOQ
HpﬂMOJIHHEI;'IHOQ ABHXXEHHE. HepaBHOMepHoe HpﬂMOJ’IHHeﬁHOQ ABH -
KeHHe. CpeﬂHHﬂ N MIHOBEHHadA CKOPOCTb TeJia MIPU HEpaBHOMEpP-
HOM ABHXEHHH.
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YckopeHnune. PaBHOyCKOpeHHOe NpsIMOJIMHEeHHOe ABHKeHHe. CBOo-
6oaHOoe nageHue. OnbIThl [anuaes.

PaBHOMepHOe BH>KeHUe 10 OKPY>KHOCTH. [lepuo/ 1 4yactoTa 06-
paieHus. JInHelHasA U yrjoBas CKOPOCTH. lleHTpocTpeMUTe/IbHOE
YCKOpEHHUe.

IMepBbiit 3akoH HbioToHa. BTopoi 3akoH HeioToHa. TpeTuit 3a-
KOH HproToHa. [IpyHIUI Cynlepno3uLUU CUJL.

Cuua ynpyroctu. 3akoH ['yka. Cusia TpeHUs: cujia TPEHUS CKOJIb-
>KeHMU s, CUJIa TPEeHUs N10KOos, ApyTHe BUJ bl TPDEHUS.

CuJa TSXKeCTH Y 3aKOH BCEMHPHOIO TATOTeHUA. Y CKOpeHHe CBO-
6oaHOTO nNageHus. /IBmkeHue nyianeT Bokpyr CosHna (MC). [lepBas
KOCMHYecKass CKopocTb. HeBecoMOCTb U NeperpyskH.

PaBHOBecue MaTepuaJbHOW TOYKHU. AGCOJIIOTHO TBEpJOe TeJlo.
PaBHOBecue TBEpAOro Tesa € 3aKpelJIEHHON 0Cbl0 BpallleHUA. Mo-
MEHT CUJBL LleHTp TaKecTH.

UmMmnysbc Tesna. U3aMeHeHue umnysbca. UMnysabc cuibl. 3aKOH
coxpaHeHUs UMIyJabca. PeakTuBHOe nBuxKeHUe (MC).

MexaHu4yeckasi paboTa U MOIHOCTb. PaGoTa cuJ1 TsKeCcTH, yIpy-
rocty, TpeHus. CBA3b 3Hepruu U pa6boThl. [loTeHIManbHAA SHEPTUS
TeJia, IOJAHSATOro HaJ, IOBEPXHOCTBIO 3eMJIH. [loTeHIIMabHaA 3Hep-
rud cxaTtol npyxuHbl. Kunetnyeckasa sHeprus. Teopema o KuHe-
TUYeCKOM 3Hepruu. 3aKOH COXpaHeHUd MeXaHU4eCKOH S3HepTHH.

Hdemoncmpayuu

1. HabJsiromeHre MeXaHUYeCKOTo JBUXKEHHUS TeJla OTHOCHUTEJbHO
pas3HbBIX TeJ OTCYETA.

2. CpaBHeHMe NyTeld U TPAeKTOPUH JBHXKEHUs OJHOrO U TOTrO Xe
TeJsla OTHOCHUTEJIbHO PAa3HbIX TeJ OTCYETA.

3. aMepeHHe CKOPOCTH U YCKOPEHUS NPSAMOJUHENHOTO JBUXe-
HUA.

4. WccnenoBaHue NMPHU3HAKOB PAaBHOYCKOPEHHOTO JBHXKEHMUSI.

Hab6JuironeHue ABMXKEHUS TeJla 10 OKPY»KHOCTH.

6. HabsroieHue MeXaHHUYeCKHUX SIBJIEHUH, NPOUCXOJALIUX B CHU-
cteMe oTcuéTta «Tesexxka» Npu eé paBHOMEPHOM U YCKOPEHHOM
JBM>KEHUH OTHOCUTEJBbHO KabnHeTa GQU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHMUs TeJsa OT MacChl Tesa U JeHCTByMOIlen
Ha Hero CUJIBI.

8. HabstoieHue paBeHCTBA CUJ NPU B3aUMOJIeMCTBUM TeJl.

9. aMeHeHMe Beca TeJsia IPU yCKOPEHHOM JIBUXKEHUH.

10. Ilepesaya MMNyJbca NpyU B3aUMOJZ€HCTBUU TeJl.
11. IIpeo6Gpa3oBaHUs HEPTUU NPU B3aUMOJEUCTBUU TeJl.
12. CoxpaHeHHe UMITIyJibCa IPU HEYIIPYTOM B3aUMO/eHCTBUU.

o
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13. CoxpaHeHHe HMIIyJbCca MPU abCOIOTHO YNIPYroM B3auMOJeH-
CTBUHU.

14. HabustrofneHre peakKTHUBHOTO JBUXKEHUS.

15. CoxpaHeHHe MeXaHUYECKOW IHEPTUU NMPU CBOOGOJHOM MaJIEHUH.

16. CoxpaHeHUEe MeXaHUYEeCKOW 3HEePTUHM IIPU JBUKEHHUU TeJia MOJ,
AelCcTBUEM NPY>KUHBI.

Jabopamopuvie pabomuvr u onvimol

1. KoHcTpyupoBaHMe TpaKTa [Jisl pa3roHa U JaJibHelI1ero paBHo-
MEPHOrO JIBMXKEHMU S LIapHUKa UJIH TeJIEKKH.

2. OnpenenieHue cpeJlHeH CKOPOCTU CKOJIBXXEHHUS OPYCKa WJIU JIBU-
>KeHHUsI IapUKa [0 HAaKJIOHHOM IJIOCKOCTH.

3. OnpepeseHre yCKOpPeHUsA TeJa IPU PaBHOYCKOPEHHOM JIBHXKe-
HHUH 10 HAKJIOHHOH IJIOCKOCTH.

4. UccnepoBaHre 3aBUCHUMOCTH NMYTH OT BPEMEHU NPU PABHOYCKO-
pPEeHHOM /IBM>KeHUH 6e3 HadyaJIbHOM CKOPOCTH.

5. [IpoBepka runoTesbl: €clM NPU PaBHOYCKOPEHHOM [IBUXKEHUHU
6e3 HayaJIbHOM CKOPOCTU IYTU OTHOCATCA KaK pAJ, HeYETHBIX
4yHceJ, TO COOTBETCTBYMOLIHE IPOMEXYTKH BpeMeHU OJHHa-
KOBBI.

6. MccnenoBaHye 3aBUCMMOCTH CUJIbl TPDEHUSI CKOJIBXKEHUsI OT CHU-
JIbl HOPMaJIbHOT O [jJaBJIeHUsl.

7. Onpenenenve KoapPUueHTa TPEHUA CKOJIBKEHHU .

. OnpepeneHye )KECTKOCTH NPY>KUHBI.

9. OnpefesieHre paboThl CUJbl TPEHUsI DU PaBHOMEPHOM JBHXe-
HHUMU TeJla 10 FOPU30HTAJIbHON NOBEPXHOCTH.

10. OnpeneneHre paboOThl CUJIBI YIPYTOCTU NpPU NOAbEMe rpysa
C UCITOJIb30BaHHWEM HeNOABHUKHOI'0 Y OJBUKHOTO O6JI0KOB.
11. M3yyeHHe 3aKOHA COXpaHEHU SHEPruu.

o8]

Pa3gen 9. MexaHnyeckre KoJjie6aHUSA U BOJIHBI

KosnebaTenbHoe aBM>KeHUe. OCHOBHBIE XapaKTEPUCTHUKU KoJsieba-
HUU: Mepuoji, 4acTOTa, aMIJIUTy/la. MaTeMaTUYeCKUN U MPYKHUH-
HBbIA MasTHUKU. [I[peBpallleHHe 3HEPTHUHU NMPH KoJieGaTeJTbHOM JBU-
>KeHUHU.

3aTyxarouue Koseb6aHUs. BeIHYK/IeHHbIe KoyieGaHusl. Pe3oHaHC.

MexaHu4yeckure BoyiHblL. CBOMCTBA MeXaHU4YeCKUX BoJiH. [Ipo-

JOJIbHBIE U TOoNlepevYHble BOJIHBI. /[JIMHA BOJIHBI U CKOPOCThL €€ pac-
MMpocTpaHeHUsA. MeXaHUYeCKHe BOJIHbI B TBEPJIOM TeJie, CelicMUuYe-
ckue BoJsiHBI (MC).

3Byk. 'poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHHe 3ByKa. UH-
$pa3Byk u yAbTpa3BYK.

16



Hdemonucmpayuu

1.

N

5.
6.

Ha6JurofileHre KoJsie6baHUM TeJs MoJ JAeHCTBUEM CHJIbI TSXKECTU
Y CUJIBI YIIPYTOCTH.

. HabaroaeHue kosiebaHui rpy3a Ha HUTU U Ha IPY>KUHE.
. HaGsroieHMe BBIHYK/IEHHBIX KOJIEGAaHUU U pe30HaHCca.
. PacipocTpaHeHye npoio/IbHBIX U ITIONIEPEYHBIX BOJIH (Ha MoJe-

JIn).
Ha6sro/jeHre 3aBUCUMOCTH BBICOTBI 3BYKa OT 4aCTOTHI.
AKycTHUYeCKUH pe30HaHC.

JlabopamopHuvie pabomuvl u Oonvimvl

1.

2.

7.

OmnpepesieHWe 4acTOThI M MepHoJia KOJIEGAaHUN MaTeMaTU4YeCcKo-
ro MadTHHKaA.

OnpefsesieHre 4acTOThI U Nleproja KoJieOGaHUU NPY>XKUHHOI'0 Ma-
ATHHKA.

. UcciepoBaHue 3aBUCMMOCTH Nepuo/Jia Koyie6aHUU MOJBEIIeHHO-

'O KHUTHU I'Py3a OT AJIMHbBI HUTH.

. UccnejoBanre 3aBUCHMOCTH mepuo/ia KoJebaHUNW NPYyKUHHOTO

MadTHHKa OT MacCChbl rpy3a.

. l'[pOBepKa HEe3aBHCHMOCTH IIepruoaa KoJieGaHU U rpysa, nogBse-

HIIEeHHOTO K HUTH, OT MacCChI rpys3a.

. OnbITHI, AEMOHCTpPpHUDPYKOIIHME 3aBUCHUMOCTb Ilepuoja KoJsie6aHUuM

NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U XECTKOCTU Npy-
>KUHBI.
H3MepeHre yCKOpeHHUs CBOOOJHOTO MaJeHUS.

Paspen 10. JjeKTpoOMarHMTHoOe IoJie M 3JIEKTPOMarHUTHbIE
BOJIHBI

JJIeKTPOMarHMWTHOe I10Jie. JJeKTPOMarHUTHble BOJIHBL. CBOMCTBa
3JIEKTPOMarHUTHBIX BOJIH. lllkasa ajieKTpoMarHUTHBIX BoJIH. Mc-
MMOJIb3OBAaHHWE 3JIEKTPOMArHUTHBIX BOJIH JJId COTOBOM CBSI3H.

JseKTpoMarHuTHas npupoja cseta. CkopocTb cBeTa. BosiHOBbIE
CBOMCTBaA CBeTa.

Hemoncmpauyuu

1.
2.

CBoMCTBa 3/1IEKTPOMArHUTHBIX BOJIH.
BoJiHOBBIE CBO¥ICTBA CBETa.

Jdabopamopuvie pabomuvl u onvimol

1.

M3y4yeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOUL[bI0 MO-
6usbHOTrO TesedoHa.

Pa3aes 11. CBeTOBBIE SIBJIEHUSI

JlyyeBast MoZiesnb cBeTa. McTouHMKU cBeTa. [IpsaMoanHeliHOe pac-
npocrpaHeHue cBeta. 3aTMmeHus CosHLa u JIyHbl. OTpaxkeHue cBe-
Ta. [ll1ockoe 3epKaJsio. 3aKOH OTpaKeHUs CBeTa.
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[IpenomieHne cBeTa. 3aKOH NpesioMeHUs cBeTa. [losHoe BHY-
TpeHHee OTpa)keHHe cBeTa. Mcrmosib30BaHUE MMOJHOTO BHYTPEHHETO
OTpa’KeHHUs B ONITUYECKUX CBETOBO/IAX.

JluHzsa. Xop aydeil B JinH3e. OnTU4yeckas cucteMa ¢goToannapa-
Ta, MUKpOCKomna U Teseckona (MC). ['1a3 kak onTudeckas cUcTeMa.
B/IM30pyKOCTh U Ja/IbHO30PKOCTh.

PasnokeHue 6esoro cBeta B crnekTp. OnbiThl HhroTOHA. CioXxKe-
HUe CIeKTpaJbHbIX [IBeTOB. /lucnepcus cBeTa.

demoncmpayuu

1. lpsaMosiMHelHOEe pacnpocTpaHeHUe CBeTa.
2. OTpaxkeHUe CBeTa.
3. llosryyeHue U300pakeHUM B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.
[IpesnomyieHne cBeTA.
OnTuyecKUil CBETOBOJ,.
Xop sydel B cobUparoieu JIMH3e.
Xop nydel B paccenBaloleil JUH3eE.
[lonryyeHve n306pakeHU N C TOMOIIBIO JIMH3.
[lpuHuun gedcrtBus doToamnmnapara, MUKPOCKONa U TeJeCKO-
ma.
10. Mopenb rJasa.
11. PassiockeHue 6esioro cBeTa B CIIEKTP.
12. TlosnyyeHue 6esI0TO CBETA MPH CIA0KEHUU CBETA PAa3HBIX LIBETOB.
JlabopamopHvle pabomovl u OnbimMbl
1. UccnenoBaHue 3aBUCUMOCTH yTIJla OTPaXKeHHsI CBETOBOTO Jiy4ya
OT yrJia naZieHusl.
2. 3yyeHue XapaKTePUCTUK U300paXkeHHUsl NpeJgMeTa B IJIOCKOM
3epkavJie.
3. UccegoBaHue 3aBUCHUMOCTU yIJa NpeJsioMJIEHHUS] CBETOBOTO JIy-
4Ya OT yTrJia Ma/ieHUs Ha FPaHUIle «BO3JyX—CTEKJIO».
4. IlonnyyeHre N306pa’KeHUH C TOMOIIbI0 COGUpaI el JINH3bI.
5. Onpenenenuve $oKyCHOTO PpacCTOSIHUS U ONITUYECKOU CUJIbI CO-
Guparollei JIMH3bI.
6. OnbITHI ITO Pa3/I0’KEHHUI0 6EJIOro CBeTa B CIIEKTP.
7. ONBITHI IO BOCIIPUSATHUIO I[BETA IPeJMETOB IIPU UX HAOJIOJeHUU
yepes IBETOBbIE PUIBTPHI.

O 0N o

Pa3zaen 12. KBaHTOBBIE IBJIEHUSA

OnbiTel Pezepdopaa u nyianeTapHasi MoJZieslb aToMa. Mogenb aTo-
Ma bopa. UcnyckaHue v norsiouieHyde ceeta aroMmoM. KBaHThI. Jlu-
HelyaTble CIIEKTPHL.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHusa. CTpoe-
HHUe aTOMHOro g/pa. HyksoHHas Mogesib aTOMHOTrO siipa. M30TomnblI.
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PagvoakTuBHBIEe mpeBpaujeHusda. Ilepuos mosypacnaga aTOMHBIX
anep.

AnepHble peakMU. 3aKOHbI COXpAaHEHHSI 3apsL0BOT0 U MacCOBO-
ro yvces. JHEPrus CBsA3U aTOMHBIX fAep. CBA3b MacChl U 3HEPTHUMU.
Peaknuu cuHTesa u fenenusn aaep. Mcrounuku sHepruu CosHLA U
3Bé3n (MC).

ApepHas aHepreTHKa. /lelicTBHUSA paluOAKTUBHBIX U3JIy4eHUN Ha
>)KuBbIe opranusmel (MC).

demoncmpayuu
. CneKTpHbl U3JIy4YeHHUs U MOTJIOIIeHHU .

. CneKTphbl pa3/IMYHbIX r'a30B.

. CnekTp BOogOpoJa.

. HabsiropeHue TpekoB B KaMepe BusibcoHa.

. PaboTa cuéTurKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussiydeHuss NpuUpoAHbIX MUHEPAJOB U MPOAYK-
TOB.

Jdabopamopuvie pabomuvrt u onvimol

1. HabsroieHHe CIJIOLIHBIX U JIMHEH4YaThIX CIIEKTPOB U3Jyde-

HUA.

2. UccnefoBaHMe TPEKOB: U3MepeHHe 3HEPTUH YaCTUILbI 110 TOP-

MO3HOMY nyTH (1o ¢otorpadpusm).

3. U3mepeHue pasiuoaKTUBHOTO ¢$oHA.

NUT D WN R

IloBTOpPUTENbHO-0600061AI0IUIA MOAY/Ib

[loBTOpUTE/NBHO-0000[AIOIINN MOAYJIb MpeJHa3HAYeH [Js CH-
cTeMaTH3alMU U 06GOOIIeHUS NMPEeAMETHOTO COJIEPXKaHUSA U OIbITa
JesTeJIbHOCTH, NTPUOOGPETEHHOTO MPU U3YyYEeHUHM BCero Kypca ¢usu-
KH, a TakXe Uil MOAroTOBKU K OCHOBHOMY rocyJlapCTBEHHOMY 3K-
3aMeHy o ¢QuU3UKe AJisT 00yJarmlUXCSA, BbIOPABIINX 3TOT y4eOHBIN
npeMer.

[Ipy M3y4yeHUU AAHHOTO MOAYJis pealu3ylTcsad U CUCTeMaTHU3U-
pYyIOTCS BUABI 1eSITEJIbHOCTH, HA OCHOBE KOTOPbIX 06ecreyrnBaeTCs
JOCTHXKEeHHe NpeAMeTHbIX U MeTalpeJMeTHbIX MJIaHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHHs, pOpMHUPYyeTCs eCTeCTBEHHO-Hay4dHasi rpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METO/IOB HCCJAe0BaHUS sIBJIEHUH MpPUPO-
Obl U TEXHUKU, OBJIaJIeHHE YMEHHUSIMU OO bACHATb QU3UYECKUE SIB-
JIEHUs], IPUMeHsIsl NMOoJIydYeHHble 3HaHU#A, peliaThb 3a4a4yd, B TOM
YyucJie KaueCTBEHHbIE U SKCIIepUMEHTAabHbIE.

[MpuHUNUanbHO AEeATEeJbHOCTHBIM XapaKTep JaHHOro pasjeJa
peanusyeTcs 3a CYET TOrO, YTO ydalllhecs BBINOJHAIT 3aJaHUs,
B KOTOPBIX UM MpeJJiaraeTcs:
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6 Ha OCHOBe IOJIYYEHHBIX 3HAaHWU paclno3HaBaTh M Hay4YHO 00BbsiC-
HATH (PU3UYECKHe SIBJIEHUSI B OKpY)Kawlled NpuUpojJie U IMOoBCe.-
HEeBHOM >KU3HHU;

6 MCIOJIb30BaTh Hay4YHble MEeTOJbl UCCJeJOBaHUSA (PU3UYECKUX fB-
JIeHUH, B TOM 4YHCJIe JiJI1 IPOBEPKU TUIIOTe3 U MOJy4eHUs Teope-
THYECKUX BbIBO/IOB;

6 00'bAACHATH Hay4YHble OCHOBBI HauboJiee BaXKHBIX JOCTUXKEHUH COo-
BpeMEeHHBIX TEXHOJIOTHUH, HAIpUMeP, NTPAKTHIYECKOTO UCIHOJIb30-
BaHUs pa3/IMYHbIX UCTOYHHUKOB SHEPTHUHU HAa OCHOBE 3aKOHA Ipe-
BpallleHHsl U COXpaHeHHs BCeX U3BECTHBIX BHU/I0B SHEPTHH.
Kaxkpass u3 TeM JaHHOTO pasjiesia BKJOYaeT dKClepruMeHTa/IbHOE

vccaeloBaHUue o06o006Iaminero xapakTtepa. Pasjesn 3aBepliaeTcs

NMpoBeJIeHHEM JIUAarHOCTUYECKOW W OIL[EHOYHOH paboThl 3a KypC OcC-

HOBHOH IIKOJIBI.
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MNAHUPYEMbIE PE3YJIbTATbl OCBOEHWA
YYEBHOIO MPEAMETA «®OU3NKA»
HA YPOBHE OCHOBHOIO OBLLUEIO OBPA3OBAHNA

UsydyeHnue y4yeb6HOro mpeamera «Pusuka» Ha ypOBHE OCHOBHOTO
0611ero o6pa3oBaHus JIO/DKHO 0GeCcleyuBaTh JOCTHXKEHHE CJIeAyIo-
IIMX JIMYHOCTHBIX, METANPEJIMETHBIX U MpPeJMETHbIX 00pa30BaTe/b-
HbIX PE3yJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—IIposIBJIEHHE HHTepeca K UCTOPUU W COBPEMEHHOMY COCTOSIHUIO
poccuiickoit GusnyecKkor HayKH;

—I€eHHOCTHOE OTHOIIEHHE K JJOCTH>KEHHUAM POCCUUCKUX YIé- HbIX-
dusnkos.

I'pasicoanckoe u Oyxo6Ho-npascmeeHnoe ocnumanue:

—TrOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 06CYyXJ€HUU OOIEeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX NPOoO6JIeM, CBI3aHHBIX C NPAKTHUYECKUM
NIpUMEHEHHEM JJOCTHXKEeHUH PU3UKH;

—O0CO3HAaHHE BAXXHOCTU MOPAJbHO-3TUYECKUX NPUHIMIIOB B Jes-
TeJIbHOCTU Y4EHOTO.

Dcmemuueckoe 6ocnumanue:

—BOCIpPUSATHE 3CTETUUYECKHUX Ka4eCTB PU3NIECKON HAYKHU: eé rap-
MOHHYHOTI'O NOCTPOEHMU S, CTPOTOCTH, TOUHOCTH, IJAKOHUIHOCTH.
Iennocmu nayunozo nosnanusn:

—OCO3HaHUE IIEHHOCTU PU3NYECKON HAayKH KaK MOIHOTO HHCTPY-
MeHTa MO3HAHMS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEMN -
1Iel cocTaBJALEN KYJAbTYPhI;

—Ppa3BUTHe HAY4YHOH JIFD603HATEJbHOCTH, UHTepeca K Uccie0Ba-
TeJIbCKOW AesATebHOCTH.

Dopmupoéanue Kyaibmypvl 300P06bsA U IMOUUOHATIbHOZO
onazononyuus:

—O0CO3HaHHE IIeHHOCTH Ge30macHOro o6pasa XKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NMpPaBUJ GE30MacHOTO IMOBeje-
HHUSA HA TPAHCIIOPTeE, HAa OPOTaX, C 3JIeKTPUIYECKUM U TENJIOBbIM
060pyZl0BaHUEM B JJIOMAIIHUX YCJA0BUAX;

—cdopMHUpPOBAHHOCTbL HaBbIKa pedJeKCcHH, TPpU3HAHHE CBOEro mpa-
Ba Ha OLIMOKY M TAKOIO e IIpaBa y Apyroro yejoBeKa.
Tpyooeoe éocnumanue:

—aKTHBHOE y4yacTHe B pelleHWH NpPaKTHUYeCKUX 3aZad (B paMKax
CeMbH, IIKOJIbI, TOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMaJIbHOU
HalpaBJIeHHOCTH, TPeOYIOIUX B TOM 4YMucae U GU3UIECKHUX 3HaA-
HUH;
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—WHTepeC K NMPaKTUIECKOMY HU3y4YeHUI0 NpOodeccui, CBA3aHHBIX
¢ GU3UKOM.

DKonocuueckoe eocnumanue:

—OpHUeHTalMs Ha TpuMeHeHHe QU3NYECKUX 3HAHUU Il pelleHUs
3a/1a4 B 06J1aCTH OKPY»KaoIel cpe/ibl, IJIAHUPOBAHUS MTOCTYIIKOB
U OLIeHKU UX BO3MOXXHBIX IOCJEeCTBUH /ISl OKpY>Kalollel cpefbl;

—O0CO3HaHUe TIJIOOAJbHOT0 XapaKTepa 3KOJIOTUYeCKUX Npobsem
U IyTeN UX pelleHUs.

Aoanmayun o0yuarOuiezocs K U3MEeHAIOUIUMCS YCI08U-

AM COUUATIBHOU U RPUPOOHOTL CPeobl:

—MOTPeOHOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUHU UCCJIEe0Ba-
HUU M NpoeKTOB GH3UYECKOW HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSM JPYTHUX;

—TMOBBINIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MpaKTHye-
CKYIO J1esiTeJIbHOCTb;

—noTpebHOCTh B OPMHUPOBAHUU HOBBIX 3HAaHUH, B TOM 4ucjae dop-
MYJIMPOBATh UJieH, MOHSATHUSA, TUIOTE3bl 0 QU3UYECKUX 0O6BEKTax
U sIBJIEHUSX;

—oco3HaHue JeUIUTOB COGCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH
B 06J1aCTH QU3HKH;

—IIJIaHUPOBaHUE CBOEro Pa3BUTHUS B IPUOOPETEHUU HOBbIX GU3U-
YeCKHUX 3HAHUH;

—CTpeMJieHUEe aHaJIM3UPOBAaTh U BbISBJISATH B3aUMOCBS3U MPUPO-
IbI, 00I[eCTBA U 9KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM dU-
3UYEeCKHUX 3HAHUU;

—OIleHKa CBOWX JeWCTBUH C YyYETOM BJIMSHHUS HaA OKPYKAIOIIYIO
cpeny, BO3MOXKHBIX I'JIOGA/IbHbIX IOCJAEACTBUM.

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepCasibHble No3HaBaTe/IbHble p,eﬁcmmn

Ba3oeble nozuueckue oeiicmeus:

—BBISIBJISITb U XapaKTEPHU30BaThb CYlLIeCTBEHHbIE MPHU3HAKU O6GbEK-
TOB (IBJIEHUI);

—yCTaHaBJIMBATh CylLleCTBEHHbIN MPU3HAK KJIacCUPUKALIUH, OCHO-
BaHUsI JIJ1sT 0600IIEHUsS U CPAaBHEHUS;

—BBIfIBJIAITH 3aKOHOMEPHOCTH U NMPOTUBOpPEYHS B paccMaTpuBae-
MbIX GaKTax, JaHHBIX U HAGJIIOAEHUAX, OTHOCAIIUXCS K dusnde-
CKUM SIBJIEHUSM;

—BBISIBJISITb NPUYHUHHO-CJIE[CTBEHHbIE CBSI3U NMPU HU3y4YeHUU GU3U-
YeCKUX sIBJIEHHU W MPOILECCOB; JleJlaTh BBIBOJbI C UCIOJIb30BaHU-
€M JeAYKTHUBHBIX U WHAYKTHUBHBIX YMO3aK/JK4YEHWUH, BbIJBUTATh
TUMOTE3bl O B3AUMOCBS35X PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOMPATb CIOCO6 pelleHUs y4e6HOU ¢usuve-
CKOHW 3a/ayu (CcpaBHeHHE HECKOJbKHUX BAapUAHTOB pelleHHs, BbI-
60p HauboJiee MOAXOJSANIEr0 C YYETOM CaMOCTOSITE/IbHO BbIJ[€JIEH-
HbIX KDUTEPHEB).

Ba3zoeble uccinedoosamenbckue O0etucmeust:

—HCIOJIb30BaTh BOMNPOCHI KaK HMCCAeJ0BaTENbCKUU HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTDH [0 CAMOCTOSITEJILHO COCTAaBJIEHHOMY IJIAHY OMbIT, HE-
CJIOKHBbIA (HU3UYECKUN 3KCIEepUMEHT, HebGOoJIbllloe HCCaeJjoBaHUe
$U3UIECKOro sIBJIEHHUS;

—OILleHUBaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UH(}OpMaALHIO,
MOJIyYeHHYI0 B X0/ie UCCJIeJOBAHUS UJIH 3KCIIEPUMEHTA;

—CaMOoCTOSITeJIbHO GOPMYJIMPOBATh 0GOOIIEHHUS W BbIBOJBI IO pe-
3yJIbTaTaM MPOBEAEHHOr0 HAGJIIOAEHHUS, ONbITA, UCCAeJ0BaAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlaJibHelIllee pPa3BUTHE QU3UUYECKUX
IIPOI[ECCOB, @ TAKKE BBIABUTATH ITPE/IIOJI0KEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmavueit:

—IpPUMEHSITh Pa3JIUYHble METO/[bl, HHCTPYMEHTbI U 3aMPOCHI NIPU
MoWCKe U 0TO6Ope UHPOpPMALUU UJIU JAHHBIX C YYETOM NpeaJio-
>KEHHOM y4e6HOU GU3MIeCcCKOH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH HH-
dopmManuio pa3sIMYHbIX BUJIOB U GOPM NMPEICTABIEHUS;

—CaMOCTOSITeJIbHO BbIGUPATh ONTUMaJibHYl0 GOpMy NpejcTaBJie-
HUsT WHOOpPMaLMM W WJUIIOCTPUPOBATH pellaeMble 33Jja4d He-
CJIOKHBIMHM CXeMaMH, AUarpaMMaMH, MHOU rpapuKod U HUX KOM-
OMHALUSMHU.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Oobwenue:

—B X0o/ie 06CYXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jiabopa-
TOPHBIX paGoOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 00-
Cy>K/laeMOl TeMbl U BbICKa3blBaThb MJeM, HalleJleHHble Ha pelle-
HMe 33/la4uM U NoJiep>KaHUe 6yaroxesaTeJbHOCTH OGLeHUS;

—COIIOCTABJIAATh CBOU CYXKJAEHUS C CY>KJEHUSMHU JPYrUx y4acTHHU-
KOB JjMaJiora, 06HAapy>KUBaTh pasJIMuMe U CXO/CTBO MO3ULIUH;

—BbIpa)kaTh CBOIO TOYKY 3pEHHA B YCTHBIX U TMCbMEHHBIX TEKCTAX;

—IyG6GJUYHO NMPEJCTABAATh PE3yJIbTaThl BBIIIOJHEHHOTO GU3NYECKO-
r'o OmNbITa (3KCIMEPHUMEHTA, UCCJIELOBAHMA, IPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmaeo):

—IIOHUMAaTh U UCIOJIb30BATh MPEUMYIeCTBa KOMaHIHON U UH/U-
BUAyaJbHOW paboThl MPU pelIeHHH KOHKPEeTHON Gu3UYecKou
npo6JieMbl;
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—IpPUHUMaTb LieJIJM COBMECTHOW JesATeJbHOCTH, OPraHHW30BbIBATb
JeHCTBUA IO e€ JOCTHXKEeHHIO: paclpefiesiiTh POJIM, 06CYKAAThb
MPOIEeCChl U Pe3yJIbTaThl COBMECTHON pabGoThl; 06061IaTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJIHATb CBOI 4acTb paboThl, JOCTUrasd KadyeCTBEHHOIO pe-
3yJIbTaTa M0 CBOEMY HallpaBJIEHUIO U KOOPAUHUPYS CBOU Jiel-
CTBUS C APYTUMHU YeHaMH KOMaH/bl;

—OLleHWBaTh Ka4yeCTBO CBOEro BKJIaZla B 0OIIMH NPOAYKT 110 KpUTe-
pHUAM, CAaMOCTOSITEJIbHO CHPOPMYJTHUPOBAHHBIM YYaCTHUKAMU B3a-
HUMO/IeHCTBUSI.

YHMBEpCa/IbHbIE PEryNATHUBHBIE JEMNCTBUS

Camoopzanuszayus:

—BBbIABJIATH NPOGJIEMbI B X)KU3HEHHBIX U Y4eOHbIX CUTyaLlUaX, Tpe-
OYHOLIUX AJs pelieHus U3nieCKUX 3HaHUH;

—OpPHEHTHPOBATHCA B Pa3/IMYHbIX NMOAX0JaX NPUHATUS pelIeHUuN
(MHZMBUAYa/IbHOE, IPUHSATHE pelLleHus B rpyIIle, IPUHATHE pe-
LIeHUH rPpynInomn);

—CaMOCTOSITEJIbHO COCTaBJISITh aJIFOPUTM pelieHUss PpU3HUUeCcKOoun
3a/la4y WJIM IJIaHA MCCAe0BaHUs C YYETOM MMEIOLIUXCS pecyp-
COB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBATh Ipejasara-
eMble BApUaHThI pelleHUH;

—JieJ1aTh BBIOOP U 6paTh OTBETCTBEHHOCTD 3a pelIeHHUe.
Camoxonmpons (pegpnexcus):

—/laBaTh aJleKBAaTHYIO OLleHKY CUTYalUU U IIpeAJiaraTh IJaH eé u3-
MEHEHHUS;

—OOBACHATD NMPUYUHBI JOCTHXKEHUs (HEeJOCTHIKeHHs) pe3yJIbTaTOB
[esATeJbHOCTH, [JaBaTh OLleHKY NIPUOOPEeTEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTHUBHI B IEATENBHOCTb (B TOM YHCJE B XOJ, BbIMOJI-
HeHUs QU3UYECKOTO MCCIeL0BaHUs UM NPOEeKTa) Ha OCHOBE HO-
BBIX OOCTOSITENIbCTB, M3MEHHUBIIUXCS CHUTYaLUH, YCTAaHOBJEHHBIX
OIIMGOK, BOBHUKIINX TPYAHOCTEMH;

—OIL|eHMBATh COOTBETCTBUE Pe3y/IbTaTa L[eJU U YCIAOBHUSIM.
Omoyuonanvuslit unmenneKm:

—CTaBUTb ceb651 HA MECTO JPYroro 4YeJ0BeKa B X0Je Cliopa UJIH JHcC-
KyCCHM Ha HAay4YHYI0 TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

Ilpunsamue cedn u opyzux:

—IpHU3HAaBaTh CBOE MPaBO Ha OIWIMOKY NMPHU pelleHUH PU3nIECKUxX
3a/1a4 UJIM B YTBEPKIEHUSIX HAa HAy4YHbIE€ TEMBbI U TAaKOE >Ke MPaBo
JApyroro.

24



MPEAMETHDBIE PE3Y/IbTATbI

7 Kknacc

[IpegMeTHbIE pe3ysIbTaThl HA 6A30BOM YPOBHE JIO/KHBI OTpPaXKaTh
chOpMHUPOBAHHOCTD Y 00y4YalOLIUXCA YMEHUH:

—WCIOJIb30BaTh NOHATHUSA: GU3NYECKHE U XUMHUYECKHUE SIBJIEHUS;
HabJII0IeHU e, SIKCIIEPUMEHT, MOJIeJib, TUIIOTE3d; eITUHUIbI GU3U-
YeCKHUX BeJIMUHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOsIHUs Bellle-
cTBa (TBEpJ0e, XKHU/IKOE, ra3000pa3Hoe); MeEXaHUUYeCKOe JIBUXKEHUe
(paBHOMEpHOE, HEPpABHOMEPHOE, NMPSIMOJIMHENHOE), TPAeKTOPHUS,
paBHoOAeHCcTBYIOWAs cuJl, fepopmanud (ynpyras, aacTudeckas),
HEBECOMOCTb, COOOIIAI0IINECS COCYAbI;

—passnyaTth fABaeHUs (Aquddysus; TenjoBoe JBUKEHHE YaCTHI] Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBI)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
VHepIMs; B3aUMO/IENCTBHUE TeJs; paBHOBeCHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHW OCbl0 BpallleHUus; Nepejaya JaBJeHUs TBEPJABIMU Te-
JlaMH, KHU/JKOCTSIMHM M raszamy; armocdepHoe JaBjeHHUe; IJIaBa-
HUe TeJl; TNpeBpalleHUusT MeXaHUYeCKOW 3Hepruu) M0 OMNUCAHUIO
MX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB, J€MOHCTPUPYIO-
IIUX JlaHHOe QU3NYecKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSIBJIE€HHE HU3YYEHHbIX PU3NUYECKUX SBJIEHUH
B OKpY>KalollleM MUpe, B TOM 4HucJje GU3ndecKUe IBJIEHUS B IPU-
po/Jie: IpUMephbI ABUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMHU B )KUBOU
Y HEeXXHMBOUW NPUPO/JIE; AEWCTBUE CUJIbI TPDEHHUS B MPUPOJIE U TEXHU-
Ke; BJIUSIHHE aTMOCOEPHOTO JlaBJIEHUsI HAa )KUBOU OpraHu3M; IJia-
BaHHE pbIO; pblyard B TeJsie YeJIOBEKa; MPHU 3TOM NePEBOJUTH
MPaKTUYEeCKYI0 33/a4y B y4eOGHYI0, BbIJEJISATh CYyIleCTBEHHbIEe
CBOMCTBa/NMpHU3HAKU PU3UYECKUX SIBJIEHUH;

—OIKUCHIBAaTh U3y4YeHHbIe CBOWCTBA TeJs U QU3UYECKUE sSIBJIEHUS, UC-
nosb3ysa ¢pu3MYecKre BeJIMUYMHBI (Macca, 06'bEM, IJIOTHOCTh Be-
LeCTBa, BpeMs, IyTh, CKOPOCTh, CPEeJIHASA CKOPOCTh, CUJIA YIIPY-
TOCTH, CUJIA TSKECTH, BEC TeJIa, CUJIa TPEHUs, laByieHue (TBEpPaO-
ro TeJsa, >KUJIKOCTH, ra3a), BbITAJKUBAIOIAsI CUJIa, MEXaHUYeCKas
pa6oTa, MOUHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbl, KO3PDHUIUEHT
MO0JIE3HOr0 JIeUCTBUsSI MeXaHU3MOB, KUHeTHU4ecKasli U MOTeHIU-
aJibHasl DHEPTHs); IPHU ONMMCAaHUU MPABUJIBHO TPAaKTOBATh QU3U-
YeCKHUH CMBICJ HCIO0Jb3yEMbIX BEJIMUMH, UX 0003HAYEHU U e/1U1-
HUIlbl GU3UYECKUX BEJHUYUH, HAXOJUTb (POPMYJibl, CBI3bIBAIO-
e NAaHHYI QU3WYECKYy0 BEeJWYUHY C APYTUMU BeJTUYUHAMH,
CTPOUTH rpadMKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEIU-
4YUH;

—XapaKTepHU30BaTh CBOKCTBA TeJl, QU3UYeCKHUe SIBJIEHUS U NIPoLiec-
Cbl, MCIIOJIb3Yysl IpaBUJIa CJ0XKEHUSI CUJ (BJ0OJb OJHOU NMPSIMOH),
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3akoH ['yka, 3akoH Ilackasisi, 3aKkoH ApxuMe/a, IpaBHUJIO PaBHO-
Becus pbluara (6/10ka), «30J10TO€e MPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHEeHUS MeXaHUYEeCKOU SHEePruH; IPHU 3TOM 1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTHU4YeCKoe BbI-
pakeHUE;

—O00BsACHATh GU3UUECKHE SIBJIEHHUS], MPOLECChl U CBOMWCTBA TeJI,
B TOM YK CJIe U B KOHTEKCTE CUTyallul NIPaKTUKO-OPUEHTUPOBaH-
HOro XxapakTepa: BbISBJAATb NPHUYUHHO-CJEACTBEHHbIE CBA3H,
CTPOUTH 00'bsiCHEHHE M3 1—2 JIOTUUYECKHUX LIArOB C OMOPOW Ha
1—2 u3y4yeHHbIX CBOWCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—pelaThb pacyéTHble 3a4a4u B 1—2 nelcTBUS, UCII0JIb3y sl 3aKOHbI
u GopMyJibl, CBA3bIBaKOILMe PU3NIECKHE BEJIMUHUHBI: HA OCHOBE
aHaJIM3a yCJ0BHS 33aJjayM 3allMCbIBaTh KpaTKOe yCJA0BHeE, MOJ-
CTaBJATh GU3NYECKHE BEJTUINHBI B GOPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXO/AUTh CIIPABOYHbIE JaHHbIE, HEOGXO0AMMBIE JJIsI pelle-
HUS 3a/a4, OLlEHUBATh PEaJMCTUYHOCTb MOJYy4YeHHOU dusuye-
CKOU BEJIUYUHBI;

—Ppacrno3HaBaTb NPO6IeMBbI, KOTOPbIE MOKHO PEIIUTD ITPU MOMOILIH
$ur3MYecKUX MeTO/0B; B ONUCAHUU MCCIe0BaHUA BbIJIEJATb NMPO-
BepseMoe MpeaIoJioKeHue (TUnoTe3y), pa3jindaTh U UHTepIIpe-
TUPOBATh MOJIyYEHHBbIH pe3yJ/bTaT, HAaXOJAUTh OUIMOKH B XOJe
OMbITA, JieJ1aTh BbIBO/bI 10 €r0 pe3yJibTaTaM;

—MOpPOBOJAUTL OMNBIThHl MO Ha6JOAeHUI0 GU3UYECKUX SIBJAEHUU WU
du3nYecKux CBOMCTB Tes: GOPMYJIMPOBATH NpPOBEpsiEMbIE MpEJ-
MOJIOXKEHUS], COOMpPaTh YCTAHOBKY U3 MpPeJIOXKEHHOT0 060pyA0Ba-
HUS$, 3alIMUCBhIBATh X0/, ONbITA U GOPMYyJIUPOBATH BHIBO/IbI;

—BBbINNOJIHATh NpPsSMble U3MEPEHHUS PacCTOSAHUS, BPEMEeHH, MacChl
TeJsa, 06'b€Ma, CUJIbl U TEMIEepaTyphbl C UCIOJb30BAaHUEM aHAJIOrO0-
BbIX U IUGPOBBIX MNPUOOPOB; 3aNKUChIBATh MOKAa3aHUS NPUOOPOB
Cy4éTOM 33IaHHOU abCOJTIOTHOM MOTPEITHOCTH U3MEPEHUH;

—MpPOBOAUTbL UCCJAEeJOBaHHE 3aBUCHUMOCTU OJHOUW ¢u3nveckoil Be-
JIMYUHBI OT APYTOU C UCIOJIb30BaHHUEM IPSIMbIX U3MepeHUH (3a-
BUCHUMOCTU NYTHU PaBHOMEPHO ABMXKYLIErocs Tesaa OT BpeMeHU
JBUWXXEHUS TeJsia; CUJIbl TPEHUS CKOJIbXXeHHUSA OT Beca TeJa, Kaye-
cTBa 06pabOTKM MOBEPXHOCTEHN TeJ U HE3aBUCUMOCTH CUJIbI Tpe-
HUS OT IJIOLA¥ CONPHUKOCHOBEHUA TeJI; CUJIbl YIIPYTOCTH OT Y/ -
JIMHEHUs NPY>KUHBI; BbITAJKUBAIOUEW CUJIBI OT 06bEMa MOrpy-
>KEHHOU YaCTH TeJla U OT MJIOTHOCTH XUJIKOCTH, €€ He3aBUCUMOCTH
OT MJIOTHOCTH TeJa, OT IJIyGUHBI, HA KOTOPYIO NOTPY?KEHO TEJIO;
YCJIOBUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pbluara v 6JI0KOB);
y4acTBOBaTh B IJIAHUPOBAHWU Y4eOGHOTO HCCAe/l0BaHUsl, COOU-
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paThb YCTAaHOBKY U BBINOJIHATbL U3MEPEHUs], CAeays MpeJoKeH-
HOMY IJIaHY, PUKCUPOBATH pe3y/IbTaThl MOJyYEeHHONH 3aBUCUMO-
cTu GU3UYECKUX BEJIMUYHH B BU/JIE NTPE/JIOYKEHHbIX TAGJIUI] U I'pa-
$UKOB, Z1es1aThb BBIBO/IbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MNpPOBOAUTh KOCBEHHble M3MepeHUsT PU3UYECKHUX BeJUYUH (MJI0T-
HOCTb BellleCTBa XUJIKOCTHU U TBEPJIOTO TeJIa; CUJIA TPEHUSA CKOJIb-
J)KEHHUsI; NaBJeHHe BO3/lyXa; BbITAJKHUBAIOIIAs CUJIA, NEeHCTBYIO-
11asi Ha MOTPY»KEHHOE B YKUJKOCTb TeJIO; KO3PPUIMEHT ITOJIE3HO-
ro JIeMCTBUSA MNPOCTbIX MEXaHWU3MOB), CJeAys MpeJJIOKEeHHOMU
WHCTPYKIUU: TIPU BbINIOJIHEHUH U3MepeHUN cobupaTh 3KCIepHU-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HAaYEHNE UCKOMOU BeJIU-
YUHBI;

—Co06J/II0aTh NpPaBUJa TEXHUKHU 0e30MacHOCTH MpHU paboTe c Jyabo-
paTOpPHBIM 060pPY/IOBAaHUEM;

—YyKas3bIBaTh MNPHUHIMNBI AEUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOHCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIUECS CO-
CcyAbl, 6apoMeTp, pblyar, NOABHXKHbBIN U HENOJABMXKHbIN OJIOK, Ha-
KJIOHHasI JIOCKOCTH;

—XapaKTepUu30BaTh MPUHIUIbI JEeHUCTBUsS H3Y4YEHHBIX NPHUOOPOB
U TEXHUUYECKHUX YCTPONCTB C ONOPOU HA UX ONMUCAaHUs (B TOM YHC-
Jie: MOAIIHUIHUKH, YCTPOUCTBO BOAONPOBOJA, THAPABINUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, MTOPIITHEBOH HACOC, apeoOMeTp), UC-
M0JIb3y$ 3HAaHUSA O CBOMCTBaxX GU3NUYECKUX ABJIEHHUN U HEOOXOU-
Mble GpH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOpPUBOAUTL NpUMepPbl / HAXOAUThb HHOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B NOBCEJ -
HEBHOM XU3HU JAJis1 obecriedyeHUs] 6€30MaCHOCTU MPHU obOpallleHuu
C mMpubopaMu U TEXHUYECKHUMHU YCTPOUCTBAMU, COXPAaHEHHUS 3/10-
POBBSI U COGJIIOZEHHSI HOPM 3KOJIOTUYECKOTO0 NTOBEAEHUS B OKPY-
»Karolleu cpene;

—OCyLEeCTBJAATh OTOOP UCTOYHUKOB MHPOpMANUU B ceTH MHTepHeT
B COOTBETCTBUU C 3a/[aHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWUIUXCA 3HAHUW U NMYyTEM CpaBHEHWs pPa3JIUUYHbIX HCTOYHH-
KOB BBIJIeJIITh MHOPMAIHIO, KOTOpasi SBJsSIeTCA NPOTUBOPEYH-
BOU UJIK MOXET OBbITh HEJJOCTOBEPHOH;

—MHCIOJIb30BaTh MPU BBINOJHEHNUU YYeOHbIX 33JlaHUM HAay4YHO-TO-
MyJIIPHYIO JIUTEPATYPY PU3UIECKOTO COZlepKaHusl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu MHTepHEeT; BIaJleTh NpUéMaMH KOH-
CIIEeKTUPOBAHUSA TEKCTa, Npeobpa3oBaHUusi UHPOPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—Co3/7laBaTb COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE CO0bIIe-
HHUsSI Ha OCHOBe 2—3 HMCTOYHHUKOB MHGOPMaUUU GU3IUIECKOTO CO-
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Jep>KaHus, B TOM 4yHcJjle y6JUYHO JeslaTh KpaTKHe COOOIeHHs
0 pe3yJibTaTaxX NPOeKTOB UJIU yYeOHbIX UCCIeL0BaHUN; TPU 3TOM
rPaMOTHO UCHOJIb30BaTh U3y4YeHHbIU NOHATUWHBIN annapar Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaluel;

—IIpU BBINOJHEHUU Y4eOHBIX MPOEKTOB M MCCJIeZJ0BaHUN pacnpeje-
JIATb 006513aHHOCTHU B IpyIIle B COOTBETCTBHUH C NOCTAaBJIEHHbIMH
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JleCTBUH, aJleKBaT-
HO OIleHUBAaTb COGCTBEHHbIN BKJIa/, B lesITEeJIbHOCTb I'PYIINbI; BbI-
CTpauBaTh KOMMYHHMKAaTHBHOE B3aHMMOJeHCTBUE, YUYUTBbIBas MHe-
HHe OKPY>KaloLUX.

8 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTD V 00YyYAIOIIUXCA YMEHHUHU:

—MHWCNO0JIb30BaTh MOHSATUA: Macca U pa3Mepbl MOJIEKYJ], TEIJIOBOE
JBWXKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeleCTBa,
KpUCTA/JINYeCKHe U aMopHbIe TeJsa, HACBIIeHHbIH U HeHacChl-
LIeHHbIN map, BJAAXXHOCTb BO3/yxa; TeMIlepaTypa, BHYTPEeHHs
3Heprus, TEIJIOBOU JBUTraTe b; 3JIeMeHTapHbIN 3J1eKTPUYeCKUH
3aps[, 3JIeKTpU4decKoe IoJie, MPOBOJHUKU U AUIJIEKTPUKHU, TO-
CTOSIHHBIU 3JIEKTPUUYECKHU U TOK, MarHUTHOE MOJIE;

—pasJinyaTh sBJEeHUs (TenJioBoe pacliupeHue/cxkaTue, TelJjone-
penaya, TenJoBOe paBHOBecHe, CMauyMBaHUe, KalUJLIIPHbIE SIB-
JIEHUsl, UCTIapeHUe, KOHJleHCcallus, IIJIaBJeHre, KPUCTA/LIN3ausl
(oTBepzeBaHME), KHUIIEHHE, Teljonepejada (TeNJONPOBOJHOCTD,
KOHBEKIUsl, U3JyYeHHUe); aJIeKTpu3alus TeJs, B3auMoJelcTBUe
3apsgoB, AEeUCTBUS 3JEKTPUUYECKOTr0 TOKa, KOPOTKOe 3aMbIKa-
HHUE, B3BaUMOJIeNCTBHE MarHUTOB, JEUCTBHE MarHUTHOrO IOJIs
Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi UHAYKIIUSA) MO OIHU-
CaHUI0 MX XapaKTEepHbIX CBOMCTB U Ha OCHOBE OMBITOB, 1€MOH-
CTpUpYIOUUX JaHHOe PU3HNYeCcKoe sABJIEHUE;

—pacrno3HaBaTh MNpPOSABJeHHEe HU3YYEeHHBbIX GU3NYECKUX SIBJIEHUU
B OKpY>KalollleM MUpPE€, B TOM 4ucje GU3ndecKue siBJIEHUS B IIPU-
poJie: MOBEPXHOCTHOE HAaTSXKEHUE U KalUWJUISIpHble SIBJIeHUS B
IpUpOJe, KPUCTAJJIBI B IpUpoe, uaaydeHue CoJiHIIa, 3aMep3a-
HUe BOJOEMOB, MOPCKUEe Opu3bl, 06pa3oBaHUE POChI, TyMaHa,
WHesl, CHeTa; 3JIEKTpUUeCcKUe siBJIeHUsA B aTMocdepe, ajieKTpUuie-
CTBO XHUBbIX OPraHMU3MOB; MarHUTHOE noJie 3eMJIH, Apetd moJaro-
COB, POJIb MarHUTHOTO T0JIS AJIs1 )KU3HU Ha 3eMJie, TTOJISPHOE CH-
sdAHUe; IPU 3TOM NEePEeBOAUTh NPAKTUUECKYIO 3a/la4y B yYeOHYIO,
BbIJIEJISITH CYIleCTBEHHbIE CBONUCTBA/MIPU3HAKH QU3UIECKUX SIB-
JIEHUH;
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—OIMCbIBATh U3y4YeHHble CBOHCTBA Tes U HU3UYECKHe fABJIEHUS, HUC-
nosb3ys ¢usnyeckHe BeJIMYHWHBbI (TeMmepaTypa, BHYTPeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOTHI, Y/ e/bHasl TeNJIOEMKOCTb Bellle-
CTBa, yAeJ/ibHas TelJoTa IIJIaBJIeHHs], y/leJibHas TelJoTa Napoo6-
pasoBaHusd, yAe/bHas TeJoTa CrOpaHUsl TOINJWBA, KO3QPHUIU-
€HT I10JIE3HOT'0 JeHCTBUS TeIJIOBOW MalllMHbI, OTHOCHUTE/bHAsA
BJIQ)KHOCTBb BO3/lyXa, 3JIEKTPUYECKUM 3aps/, Cuja TOKa, dJeK-
TpHUYecKoe HalpshKeHHe, CONPOTHUBJIEHHE NPOBOAHUKA, YAeJbHOe
CONIPOTHBJIEHHE BelllecTBa, paboTa U MOLIHOCTb 3JIEKTPHUYECKOTO
TOKa); TNPH ONMHCAHWU NPABUJIBHO TPAKTOBaThb OGU3UYECKUU
CMBICJI UCTIOJIb3yEeMBbIX BeJIUNYNH, 0003HAYEeHHUsI U e IUHHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJibl, CBA3bIBAIOLIHE JaHHYIO
$u3NYeCcKy0 BEeJUYUHY C JPYTMMHU BeJUYMHAMH, CTPOUTH rpadu-
KU M3Y4YEeHHbIX 3aBUCUMOCTeN GU3NIeCKUX BeJHUYHH;

—XapaKTepHu30BaTb CBONCTBA TeJ, PU3UUECKHe fABJEHUA U Ipo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU-
YeCKOW TeOPHUHU CTPOEHHS BellleCTBa, NPUHIUN CYNepHo3ULIMU IO-
el (Ha KauyeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3aps/ja, 3a-
koH OmMma pgsa ydacTtka nend, 3akoH /Jhxoynas—JleHna, 3aKOH
COXpaHEeHHUsI IHEPTUH; NPU 3TOM [J[aBaTh CJOBECHYIO GpOPMYyJIHUPOB-
Ky 3aKOHAa 1 3allMCbIBAaTh €ro MaTeMaTH4YeCKOe BbIPa)KeHHUE;

—O00BACHATH PU3UYECKHe NPOLEeCcChl U CBONUCTBA TeJl, B TOM 4HCJIe
U B KOHTEKCTe CUTyallMi NPaKTHUKO-OPUEHTUPOBAHHOIO XapakKTe-
pa: BbIAABJIAATb NPUYUHHO-CJI€JICTBEHHbIE CBSI3U, CTPOUTb 00'bsIC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € OMopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJEHUH, PU3NIECKHX 3aKOHOB UJIM 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 3a7a4U B 2—3 el CTBUA, UCNI0JIb3ys 3aKOHBI
u GopMyJibl, CBA3BIBAOIHE PU3NIECKHE BEJUYNUHbBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aJladyyd 3alMcbIBaTh KpaTKoe YCJIOBUE, BBIAB-
JISITh HeJJOCTATOK JlaHHbIX [JIs1 pellleHus 3a/jauH, BbIOUpaTh 3aKO-
HbI 1 GOPMyJibl, HEOGXOAMMbIe 1Jis eé pellleHUs], TIPOBOJUTDb pac-
4é€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BEJTUYU-
HbI C U3BBECTHBIMU JJAHHBIMY;

—Ppacno3HaBaTb NP06IeMbl, KOTOpbIe MOKHO PEIIUThb TPU MOMOLLH
du3nYecKUx METO/0B; UCIOIb3ysl ONNMCAHHUE UCCIeJOBAHUS, BbI-
JleJIATh NpoBepsieMoe NpeJNnoJoKeHHe, OLleHUBaTh NPaBUJIBHOCTb
nopsiika NpoBeieHUs UCCIeOBaHus, [leJlaTh BbIBO/JbI;

—IPOBOAUTH ONBITHI IO HAOJIIOAEHUIO PU3UUECKUX SBJIEHUN WU
dusMyecKux CBOUCTB TeJl (Kalu/IspHble sIBJI€HHS, 3aBUCHMOCTb
JlaBJIEHHSI BO3/lyXa OT ero o6'béMa, TeMnepaTypbl; CKOPOCTH NpPoO-
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Iecca OCTbIBaHUsI/HarpeBaHUsI NPU HU3JYYEHHH OT I[BeTa U3JIy-
JawieH /morJonarniinei MoBepXHOCTH; CKOPOCTb UCITapeHHsI BO-
Obl OT TeMIEePATypPhbl KUJAKOCTH U NJIOUIAJU €€ TOBEPXHOCTH;
3JIeKTpHU3alUs TeJ U B3aUMO/JleHCTBUE 3JIEKTPUUECKUX 3aPsI/I0B;
B3aWMO/JIeMCTBHE MOCTOSHHbIX MAarHUTOB, BHU3yaJjiu3aliUusl Mar-
HUTHBIX MOJIEM NOCTOSAHHBIX MarHUTOB; AEUCTBUSA MarHUTHOTO
MoJisl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBOU-
CTBa 3JIEKTPO/JIBUraTeJisl MOCTOSIHHOTO TOKa): GOpPMyJIMPOBATh
npoBepsieMble MPEATOJIONKEHUSA, COOUPATh YCTAHOBKY M3 IMpeJio-
JKEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIHUPO-
BaTh BbIBO/Ibl;

—BBbINOJIHATh NpPsSIMble HW3MEpPEHUs] TeMIepaTypbl, OTHOCHUTEJbHOM
BJIQX)KHOCTHU BO3/yXa, CUJIbl TOKA, HANIPSI?)KEHUS C UCIOJIb30BaHU-
€M aHaJIOTOBBbIX NPHUOOPOB U JATYUKOB PU3NYECKHUX BEJINYUH;
CpaBHHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOHM NOTrPEeLIHOCTH;

—MOpPOBOAUTHL WCCJEeJJOBAaHHE 3aBUCHUMOCTU OJHOU (PU3UYECKOU Be-
JIMYUHBI OT JPYro¥ C UCIOJb30BaHUEM IMpPsSMbIX U3MepeHUH (3a-
BHUCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJ0Wagu
MONEPEYHOro CeYeHUs U YAeJbHOrO CONPOTHUBJIEHMUS BellecTBa
NMPOBOJHKKA; CUJIbI TOKAa, UAYLIero yepe3 NPOBOJHHUK, OT HaMps-
>)KEHHUs Ha NMPOBOJHUKE; MCCe[0BaHUe MOCJeL0BaTeJbHOI0 U Na-
paJIeJIbHOTO COeITUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATh HUCCIE0-
BaHUe, cCOOHUpaTh YCTAHOBKY W BBINOJHATH U3MepEeHUs], Caeays
NpeAa0KeHHOMY IJ1aHy, QUKCUPOBATh pe3y/JabTaTbl MOJY4YEHHOU
3aBHCUMOCTHU B BH/Jle TAGJUI U TPadUKOB, JIeJaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCJIEJOBAHUS;

—MNpPOBOAUTbL KOCBEHHble HU3MepeHUs] GU3UYECKUX BeJUYUH (yIesb-
Hasl TENJIOEMKOCTb BelEeCTBAa, COMNPOTHUBJIEHUE NPOBOJAHUKA, pa-
60Ta U MOIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH U3Mepe-
HUsl, COOUPATh 9KCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIe1ysl IpeJio-
>KE€HHOU MHCTPYKIUHU, U BbIYUCAATH 3HAYEHUE BEJIUUNHBI;

—Co6J/II0aTh NIpaBUJa TEXHUKH 0e30MacHOCTH MpU paboTe c Jyabo-
paTopHbBIM 060pPYyIOBaHHEM;

—XapaKTepUu30BaThb MPUHIUINbI JEHUCTBUS H3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOUCTB C ONIOPOU HA UX OMMHCAHUs (B TOM YHC-
Jle: cUcTeMa OTOIJIEHUsI IOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOU SHEPTUH, 3JIEK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMepbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCIMOJIb3ysl 3HAaHUS O
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CBOMCTBax pU3HUYECKHUX SBJIEHUN U HeobXoAuMble GU3UYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHbIM PUCYHKaM (PKHUJKOCT-
HbI TepMOMeTp, TePMOC, ICUXPOMETP, TUTPOMETP, ABUTraATENb
BHYTPEHHEr0 CropaHUs, 3JIEKTPOCKOI, PEOCTAT); COCTABJAThL CXe-
MbI 3JIEKTPUUYECKUX LelNel C Mocjae/loBaTeJbHbIM U Mapasijiesb-
HBIM COeJIMHEHUEeM 3JIeMeHTOB, pa3jinyas yCJ0BHble 06003Ha4YeHUS
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—MNOpPUBOJAUTH NMPUMEPhI/HAXOAUTh UHPOPMALIMI0 O MPUMepaxX Mpak-
THYEeCKOT0 MUCINO0Jb30BaHUA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
JKU3HU AJi1s o6ecriedyeHUs] 6€30MaCHOCTH MPU 06pallleHUuU ¢ Iprubo-
paMu U TeXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHHUS 3J0POBbs
U CO6JII0JIeHHSI HOPM 3KOJIOTUYECKOT0 MOBeJleHUs B OKpYy:Kalollen
cpene;

—OCyLEeCTBAATh MOUCK HHPoOpMaUu GU3NIECKOTO COJeprKaHUs
B ceTU MHTepHeT, Ha OCHOBE UMEKIMXCS 3HAHUW U NYTEM CpaB-
HEHHUS [ONMOJIHUTEJNbHbIX HCTOYHUKOB BbIJEJAATb HHOpMALUIO,
KOTOpasl SBJIIETCS NMPOTHBOPEYUBOH WUJIU MOXKET ObITh HENOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NPH BBINOJHEHUU yYEOHBIX 33aJaHUN HAy4YHO-IIO-
NyJSIPHYIO JUTEepaTypy GU3HMUeCcKOTo CoZlepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypchl ceTu HHTepHeT; BJaJleTb NpPUEMaMHU
KOHCIIEKTUPOBAHUSA TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B [IPYTyIO;

—Co03/1laBaTh COOCTBEHHbIE MMCbMEHHbIE U KpaTKHUe YCTHBIE COObIIe-
HHs, 060011asd WHGOPMALMIO U3 HECKOJbKUX UCTOYHUKOB (PHU3U-
YeCKOTr'0o COoJlep>KaHusl, B TOM 4HCJe NyOGJUYHO NMpPeACTaBJAATb pe-
3yJIbTaThl MPOEKTHOHW WJIM HUCCJIeJOBATEJbCKON esiTeJIbHOCTH;
MPU 3TOM I'PAaMOTHO HCII0JIb30BaTh U3y4YeHHbIH MOHSITUHWHBINA am-
mapatT Kypca ¢U3HUKH, COMPOBOXK/JAATh BBICTYIJIEHUE Ipe3eHTa-
nuen;

—IIPU BBINTOJIHEHUH YYEOHBIX MPOEKTOB U UCCJeIOBaHUU dusuye-
CKHX MPOLIECCOB paclpenessiTh 006513aHHOCTH B TPYIIle B COOTBET-
CTBUH C MMOCTABJEHHbIMU 337 a4yaMH, CJAeJUThb 3a BbIIOJIHEHHEM
IJ1aHa AeHWCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO OlleHUBAaTh
COOCTBEHHBIN BKJAJ B [eTeJbHOCTb TPYIIbl; BICTPAUBAaTh KOM-
MyHUKaTUBHOE B3aUMO/JENCTBUE, MPOSIBJIsiA TOTOBHOCTh pa3pe-
aTh KOHPJIUKTHI.
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9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM yPOBHE JOJKHBI OTPAXXaThb
cHOpMHPOBAHHOCTD Y 00y4YalOLUXCA YMEHUH:

—MCII0JIb30BaTh NTOHATHUS: CHCTEMA OTCYETA, MAaTepHUaIbHAasA TOUYKA,
TPaeKTOpHUsi, OTHOCUTEJbHOCTh MEXaHUYEeCKOTO JIBMXKEHHUS, Je-
dopmanusa (ynpyrasi, njaactudyeckasi), TpeHHUe, LeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTb U Meperpy3Ku; LEeHTp TsxKe-
CTU; abCOJIIOTHO TBEPOE TeJIo, EHTP TSHKECTHU TBEPAOTO TeJia,
paBHOBecHe; MexaHUYEeCKUe KoJiebaHUs U BOJIHBI, 3BYK, HH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCThb U [1aJIbHO30PKOCTD, CIIEK-
TPbI UCITYCKAHUS U MOTJIOLIeHHUS; asibda-, 6eTa- U raMMa-usJjayde-
HUsl, U30TOIBI, I/lepHasi SHEPTETHUKA;

—pasauyaTh sBJeHUsA (paBHOMEpPHOe M HepaBHOMEPHOEe MPSMOJIU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPAMOJIMHENHOEe JBHXe-
HHe, CBOOOJIHOE MaJieHWe TeJl, pABHOMEpPHOe JIBHKEHHE 110 OKPYXK-
HOCTH, B3aMMOJEUCTBUE TeJs, peaKTHUBHOE JIBH)KeHUe, KoJieba-
TeJIbHOE JIBU>KeHU e (3aTyXalolllye U BhIHYK/IeHHble KoJleGaHUs),
pe30HaHC, BOJIHOBOE JIBIDKEHUE, OTPAXKeHH e 3BYKA, MPSIMOJIMHEeM-
HOe pacnpocTpaHeHHe, OTpaXKeHHe U MpeJIOMJIeHUe CBETa, MOJI-
HOe BHYTpeHHee OTpaKeHHe CBeTa, pasJoXKeHHe 6esioro cBeTa
B CIIEKTP U CJIOKEHUE CIEeKTPaJbHbIX [IBETOB, AUCIIEpPCUs CBETA,
eCTeCTBEeHHasl pPaJIM0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO
CIIeKTpa H3JIY4eHUsl) 10 ONMUCAHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUIUX JaHHOe GU3UIecKoe SIB-
JIEHUE;

—pacno3HaBaTbh IpOfABJeHHE H3y4YeHHBbIX GU3UUYECKUX SIBJIEHUU
B OKpYy»KarolieM Mupe (B TOM Yucje GU3ndecKUe sIBJEHUs B IIPU-
poJie: IPUJIMBHI U OTJIUBHI, ABI>KeHU e Ty1aHeT CoJTHEYHOU CHUCTe-
Mbl, peaKTUBHOE [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCHpUSITUE
3BYKOB >KMBOTHBIMU, 3eMJIETPsICEHUE, CEiICMUYECKUE BOJIHBI, 11y -
HaMH, 3X0, [IBeTa TeJl, OITUYEeCKHe SABJIEHUSI B IpUPOAe, 6H0JIO-
ruyeckoe JeWCTBUE BHUIHUMOTO, YJbTPadHOJIETOBOTO U PEHT-
FEeHOBCKOT'O M3JIy4eHUH; eCTeCTBEHHbIH paJJuUOaKTUBHBINA ¢OH,
KOCMHUYECKHUE JIyIH, PaJUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJioB; AeHCTBUE PaJUOAKTUBHBIX U3Jy9YeHUNW Ha OPTraHHU3M ye-
JIOBEKA), ITPU 3TOM IePeBOJUTH NMPaKTHYECKYI0 3a7a4y B y4eo-
HYIO, BbIIeJIITh CYylLleCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHbIe CBOMCTBA TeJs U GU3UYeCcKHre SIBJEeHUS, UC-
noJib3ysd Gu3nYecKre BeJUYUHBI (CpeHsisi © MTHOBEHHAasl CKO-
POCTB TeJia NPHU HEPAaBHOMEPHOM JBHU>KEHHH, YCKOPEHUE, ITIepeMe-
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LeHue, MyTh, YIJIOBasd CKOPOCTh, CHUJIa TPEHHUs, CUJIa YIIPYTOCTH,
CcuJla TSXKeCTH, YyCKOpeHHe CBOOOJHOro NMajieHus, Bec TeJsa, UM-
NyJIbC TeJla, UMILYJIbC CHUJIbl, MEXaHU4YecKasl paboTa U MOLIHOCTb,
NoTeHIIhaJlbHasA 9HepPrusa TeJsa, NOAHATOrO HaJ, MOBEPXHOCTHIO
3eMJIM, NIOTeHIMa/IbHasl 9HePrus CKaTOW NMPY>XUHbI, KNHeTH4e-
CKasl 3Heprus, oJHasi MexaHU4YecKasl 3HePTHs, IepUo/ U 4yacToTa
KoJIe6aHMH, IJINHA BOJIHBI, TPOMKOCTB 3ByKa M BbICOTA TOHA, CKO-
pOCTb CBeTa, NOKa3aTeJb IpeJOMJIEHUS CpeJibl); IPH ONMCAHUU
NPaBUJIBHO TPAKTOBAaTh PU3UYECKUN CMBICJ UCIOJIb3yEMBIX BeJH-
YUH, 0603HaYeHUs U eJUHHUIbl PU3UYECKUX BEJMYNH, HAXOAUTh
dopMyibl, CBA3BIBAIOLIME JaHHYI0 GU3HNYECKYI0 BEJIMUHHY C APY-
TMMH BeJIMYMHAMHU, CTPOUTH r'PadUKH U3yYeHHbIX 3aBUCUMOCTEN
pu3nIeCKUX BEJINYUH;

—XapaKTepHu30BaThb CBONCTBA TeJl, U3UYeCcKHe SIBJIeHUd U IIpoliec-
Cbl, HCII0JIb3Ysl 3aKOH COXPaHeHHs 3HepruM, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLIUI CyTIEePIIO3ULIMH CUJI, TIPUHIIUII OTHOCUTEJIb-
HocTHU ['anuses, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUsI UMIYJIb-
Ca, 3aKOHBI OTPAXKeHUA U NIPeJIOMJIEeHUs] CBeTa, 3aKOHbI COXpaHe-
HHUSA 3apsAJ0BOT0 M MacCCOBOTO YHCeJ NPHU SEePHBIX peaKUsx;
IIPYU 3TOM [J1aBaTh CJAOBECHYI0 GOPMYJIMPOBKY 3aKOHA U 3alUChI-
BaThb ero MaTeMaTU4eCKoe BbIpaKeHHUe;

—O00BACHATb PU3UUYECKHE TPOLeCChl U CBOMCTBA TeJl, B TOM 4HCjIe
Y B KOHTEKCTe CUTyalluil MPaKTHUKO-OPUEeHTUPOBAHHOI'O XapaKTe-
pa: BbIABJIAATH MPUYUHHO-CJI€/CTBEHHbIE CBSI3H, CTPOUTH 06'bsIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB € ONMOPOU Ha 2—3 U3yUYeHHBbIX
cBoMcTBa GHU3UUYECKUX ABJIeHUH, PU3HUeCKHX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pelraTh pacyéTHble 3aJa4du (onuparwliuecsa Ha CUCTeMYy U3 2—
3 ypaBHEHHH), UCNOJIb3ysl 3aKOHBI U GOPMYJIbI, CBA3bIBAIOIHE
dur3nyeckue BeJIMUYUHBI: HA OCHOBE aHaJIM3a YCJ0BUA 3aJa4H 3a-
NUCBhIBAaTh KpaTKOe YCJIOBME, BBIABJIATL HeAOCTAOLINEe UJIA HU30bI-
TOYHBIE JJaHHbIE, BEBIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOZUMbIE
JJIs1 pelleHusi, MTPOBOAUTb PacYéThl U OLlEHMBATh PEATUCTUIHOCTD
N0JIy4YeHHOI' 0 3HayeHHUs GU3HUIeCKON BeJUYHUHBI;

—Ppacno3HaBaTb NP06IeMbl, KOTOpbIe MO>KHO PEIIUTb IPU MOMOILLH
$r3nUecKUx MeTO/0B; UCII0JIb3ys ONMCAaHHe UCCIelOBaHMs, Bbl-
JleJIITh NPOBepsieMoe NMPEJNOI0KEHHE, OLlEeHUBATh MPaBUJIbHOCTD
nopsiika NpoBeJleHUs McCe[0BaHus, JeslaTh BbIBOJbl, MHTEpIIpe-
TUPOBATb Pe3yJbTAaThbl HAOII0eHUN U ONIBITOB;

—IPOBOAWUTH ONBIThI 10 HAGJIIOAEeHUIO PU3NUECKUX SBJIEHUN HJIH
pusnyecKkux CBOUCTB TeJs (M3y4yeHUe BTOPOro 3akoHa HbIOTOHA,
3aKOHA COXpPaHeHUs S3HepTrUH; 3aBUCUMOCTD llepro/ia KoJieGaHUuN
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NPYyKHUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI
M HE3aBUCHUMOCTb OT aMILIUTY/lbl MaJIbIX KOJIeOAaHUM; MPSIMOJIHU-
HellHOe pacHpocTpaHeHHWe CBeTa, pas3Jio’keHHe GeJsioro cBeTa
B CIIEKTDP; W3y4YeHHEe CBOWCTB M300paKEHHUs] B IJIOCKOM 3epKaJie
U CBOWCTB HM300pa)keHUsl MpejMeTa B cobHpalolled JMH3e; Ha-
GJI0/IeHYEe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB M3Jy4eHHUs): ca-
MOCTOSITEJIbHO COOUMPATh YCTAHOBKY M3 U306bITOUHOrO Habopa 060-
pPy/Zl0BaHUs; OMUCBHIBATH X0/ ONbITA U €ro pe3yJabTaThbl, GOPMYJIH-
pPOBaTh BbIBO/IbI;

—IpPOBOAUTb MpPU HEOOXOJUMOCTH CEPUI0 MNPSAMbIX H3MEpPEHHUH,
omnpejiesiss cpeHee 3HAUYeHHEe U3MepsieMOUu BeJUYUHbI (QOKycHOe
paccTosiHMe cobupatoleil JMH3bI); 000CHOBBIBATh BhIOGOP crocoba
M3MepeHUs /U3MepPUTETbHOTO TPUH0Pa;

—IpPOBOJUTH UCC/IE0BAaHUE 3aBUCUMOCTEeH (U3NYECKUX BEJTUYUH
C HWCIOJIb30BaHUEM MPSIMbIX U3MepeHUH (3aBUCUMOCTb MYTH OT
BpeMeHHU NPH PAaBHOYCKOPEHHOM /JBMKeHUH 6e3 HadaJbHOH CKO-
pocTy; nepuoja Kosae6aHUNA MaTeMaTUYeCKOro MasTHUKA OT JIJIU-
Hbl HUTH; 3aBUCHMOCTH yIJia OTPaXKEHUsI CBETa OT yrJia MNajJieHus
U yrja IpeJIOMJIEHHS OT yIJla NMajieHHs): MJIAaHUPOBATh HCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThl MOJYYEeHHOW 3aBUCUMOCTH PU3UYECKUX BEJMYUH B BU-
Jie Tabyul ¥ rpaduKoB, JieJlaTh BIBO/IbI 110 Pe3yJibTaTaM HCCIEN0-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsl PU3NYECKUX BEJIUUUH (cpe/-
HsIsl CKOPOCTb M YCKOpPEHUE TeJsia IPU PaBHOYCKOPEHHOM JBU-
’)KeHUH, yCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
KOo3bObUIMEHT TpPEeHHUsI CKOJIbXKEeHUsl, MexaHUudeckas pabora
W MOILIHOCTb, YaCTOTA U MepUOoJ, KoJieGaHUH MaTeMaTU4YeCKOro
U NPY>KUHHOTO MasiTHUKOB, ONITHYECKas CUJIa COGUPAIOLIEeN JTUH-
3bl, PaJIUOAKTUBHBIN POH): IJIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEePUMEHTAJBHYIO YCTAHOBKY U BBINOJHSATH U3MEPEHUS, Ce-
Aysl IPeIJIOXKEHHOW UHCTPYKIUU; BBIYUC/ATh 3HAYEHUE BEJIUYHU-
Hbl U aHaJIM3UPOBATh IMOJIydeHHble pe3yJbTaTbl C Y4YETOM
3a7jlaH-HOU MOTPENIHOCTH U3MepPEeHUH;

—co6J/0aTh NpaBuJja TEXHUKU 06e30MacHOCTH MpHU paboTe c Jyabo-
paTOpPHBIM 060PY/IOBaHUEM;

—pasJin4aThb OCHOBHbIE MPU3HAKHU U3yUYEeHHBIX GU3HUUECKUX MOJle-
JIedi: MaTepuabHasA TOYKA, abCOJIIOTHO TBEPA0€ TEJIO, TOYEYHbIH
WCTOYHUK CBETA, JIy4, TOHKAsl JINH3a, IJIaHeTapHasl MoJieJib aTo-
Ma, HYKJIOHHasl MoZleJIb aTOMHOTO APa;

—XapaKTepHU30BaTh NPUHIMIIbI IeHCTBUS H3Y4YE€HHBIX NPHUGOPOB
1 TEXHUYECKHUX YCTPOUCTB C ONMMOPOH HA UX OMHUCAHUA (B TOM YHUC-
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Jle: CHUAOMETP, AJAaTYUKU MOJIOXKEeHUS, PAaCCTOSHUSA U YCKOPEHUS],
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOI, ZI03UMETpP, Kamepa BuibcoHa), wuc-
MOJIb3ysl 3HAHUSI O CBOMCTBAX PU3UUECKHUX IBJIEHUN U HEOOXOU-
Mble pU3NYEeCKHEe 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTH4YHble PUCYHKU U3YYEHHBIX TeX-
HUYECKHUX YCTPONCTB, U3MEPUTEJTbHBIX IPUOOPOB U TEXHOJIOTHU-
YeCKUX MPOIECCOB NMPU pelleHUU yYeOHO-TPaKTHUYECKUX 33a/aY;
ONTUYECKUE CXEMBI JIJIsl MOCTPOEHUSA U300paKeHUH B IJIOCKOM
3epKaJie U cobuparolei J1uH3e;

—MNpPUBOAUTH NPUMEPbI/HAX0AUTh UHPOPMALMI0 O IpUMepax Nnpak-
THYECKOTO UCINOJb30BaHUA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHHUsI 6€30MacHOCTU MPU 06palleHUH ¢ Mpubo-
paMu U TeXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3J0POBbs
1 CO6JII0JIeHHSI HOPM 3KOJIOTUYECKOT0 MOBeJIeHUs B OKpYy:Kalollen
cpene;

—OCYLIeCTBJAATh MOUCK UHPOpMaALUU PU3UYECKOTO COJep KaHUs
B ceTu UHTepHET, CaMOCTOSATENbHO POPMYyTUPYS MTOUCKOBBIN 3a-
MpPOC, HAXOJUTh MYTH OMpeJeJeHus] JOCTOBEPHOCTH MOJIYYeHHOU
nHpopMaL M Ha OCHOBE UMEKIIUXCS 3HAHUU U JONOJHUTEJb-
HBIX UICTOYHHUKOB;

—MHWCNO0JIb30BaTh NPH BBINOJHEHUU yYeOHBIX 3aJaHUN HAy4YHO-IIO-
NyJSIPHYIO JUTEepaTypy GU3HMUecKOTo coliepKaHus, ClIpaBOYHbIe
MaTepuasbl, pecypchl ceTu HHTepHeT; BJaJleTb NpPUEMaMHU
KOHCIIEKTUPOBAHUSA TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—cCo3/laBaTb COOGCTBEeHHble NMHUCbMEHHblE U yCTHble COOOLIeHUs Ha
ocHOBe MHG}OpMAlMM M3 HECKOJbKHUX HCTOYHUKOB (PHU3UYECKOTrO
coJlepKaHusl, MyOJUYHO MPEACTABJATH Pe3yJbTaThl NPOEKTHOHU
WU UCCJIeloBaTeNbCKON [esTeJbHOCTH; MPU 3TOM TIPaMOTHO HC-
M0JIb30BaTh U3y4YEeHHbIA MOHATUWHBINA ammnapaT U3y4aeMoro pas-
nesa GU3UMKM M CONMPOBOXAATh BBICTYIJIEHHE Ipe3eHTalnuen
C Y4€TOM 0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.

OU3NKA. 7-9 knacchbl 35



& TEMATUYECKOE NMNAHMPOBAHWE
7 knacc (68 u)

TemaTnyeckuit OCHOBHBIE BHABI AeATEJIbHOCTH yYallUXCs
OCHOBHOE COAepKaHue . )
6JI0K, TEMa (Ha ypoBHe y4eGHBIX JeiCTBUI)

Pa3ges 1. Pu3uka U eé poJib B NO3HAHUM OKpYy»Kkamwiero mupa (6 4)

dusuka — dusuka — Hayka o npupoJie. | BrisiBieHUMe pa3nuuil Mexay GU3MieCKUMU U XUMUYEeCKUMU
HayKa o npupoje | fBieHus npupojbl. Pusuye- npespaieHusAMU (MC — xumus).
(24) CKHe fIBJIEHUS: MexaHu4e- Pacnio3HaBaHue U KJaccuprkanus U3ndecKux ABJIeHUH:
CKHe, TeIlJIOBBIE, 3JIeKTpHUYe- MeXaHUYeCKHUX, TeIJIOBBIX, 3JIeKTPUYECKUX, MAarHUTHBIX
CKHe, MarHUTHbIEe, CBETOBbIE, | U CBETOBBIX.
3BYKOBbIe Ha6sroneHne v onrcanve GU3NIECKUX SIBJIEHUH
dusuyeckue dusnyeckre BeJUYUHBL. OnpejiesieHre LieHbI JleJIeHUs LIKalbl U3MEPUTEJbHOr0 NpUbopa.
BeJIMYUHBI (2 9) H3mepenne pusnvyeckux H3MmepeHue JIMHENHBIX pa3MepoB TeJl U NPOMEXYTKOB BpeMeHU
BeJINYUH. Pusuyeckue C Y46 TOM NOTPELIHOCTEeH.
npu6opel. [lorpentHocTb M3MepeHre 06'b€Ma KUAKOCTH U TBEPJOro TeJa.
“3MepeHU. MexxayHaposHasa | M3aMepeHue TeMnepaTypbl NPU MOMOIIU KUJKOCTHOTO TE€PMO-
chcTeMa e[JUHUI] MeTpa U JlaTYMKa TeMIlepaTyphbl.

BbinosiHeHMEe TBOPYECKHX 3aZlaHU MO MOUCKY COCOGOB M3Mepe-
HHUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHUK, HAIPpUMepP
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), YAAJTEHHBIX

1 [Ipu paspa6oTke paboyell mporpaMMbl B TeMaTHYE€CKOM IJIAHUPOBAHHUM JIO/DKHBI ObITh YyYTEHbI BO3MOXXHOCTH HCIIOJIb-
30BaHMs 3JEKTPOHHBIX (IMPOBBIX) 06pa30oBaTeJNbHBIX PECYPCOB, ABJSIOIMMNXCS y4eOHO-MeTOJUYEeCKHMH MaTepuasa-
MU (MyJbTUMEJUUHBbIE NPOrpaMMbl, 3JIEKTPOHHbIE YUeOHUKH U 33JJlaYHUKH, 3JIEKTPOHHbIE GHUOJINOTEKH, BUPTYabHble
J1abopaTOpPUH, UTPOBbIE NMPOrpaMMbl, KOJJIEKLIUU LUPPOBBIX 00PA30BATEJIbHBIX PECYPCOB), PeaTU3YIOIHUX AUJAKTH-
4yeckue Bo3MoxkHOCTH UKT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/[ATEIbCTBY 06 06pa30BaHUHU.
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06'bEKTOB, 60JIBIINX PACCTOSAHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. O6GCYXeHHe NpejlaraeMblX ClIocCoO60B

EcTrecTBeHHO-
Hay4YHbI! MEeTO/,
No3HaHu (2 4)

Kak ¢usuka u gpyrue
ecTeCTBeHHbIe HayKH HU3y4da-
10T npupoay. EcrectBeH-
HO-HAy4YHBIH MeTOo/] T03Ha-
HUA: HAOJIIOJeHUe, IOCTAHOB-
Ka Hay4HOT0 BOMIPOCa,
BbIJBHU)KEHHE TUIIOTES,
3KCIEPUMEHT 110 POBEPKE
rUII0TE3, 00'bsICHEHHE HabJ/I10-
naemoro siBjieHusi. OnvcaHue
$ur3MyecKUx AIBJEHUH C TOMO-
b0 MOJesien

BbIABI>KEHUE TUIIOTE3, 00'bsICHAIUX IPOCThIE sIBJIEHUS,
HampuMep:

— IMM0YeMy OCTAHaBJIMBAETCS ABWXKYILeecsl 110 TOPU30HTANbHON
IOBEPXHOCTH TeJIO;

— MOYeMY B KapKYy NOro/ly B CBETJION OJleXK /e MpoXJagHeH,
4yeM B TEMHOM.

[IpensioxkeHre COCOGOB MPOBEPKU THUIIOTES.

[IpoBeaeHue UcCaeN0BaHUSA 10 MPOBEPKe KAKOU-JIMO0 TUIOTE-
3bl, HAIIPUMeEP: JaJIbHOCTD MMOJIETA IAPUKA, YILeHHOT 0 TOPU-
30HTaAJILHO, TeM 60JIbIlle, YeM GOJIbLIE BBICOTA My CKa.
[locTpoeHune mpocTeHInX Mojesed GU3NIECKUX SBJIEHUH

(B BUJe PUCYHKOB MJIM CXeM), HAalpUMep MajJieHue npegMeTa;
MpsIMOJINHEHHOe pacnpoCcTpaHeHHe CBeTa

Paspen 2. [lepBoHaya/ibHbIE CBeJeHUS O CTPOEHHHU BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX Pa3-
Mepbl. ONbITHI, J0Ka3bIBa0-
Me JUCKPETHOE CTPOEHUe
BellecTBa

Ha6JtoieHre M MHTEpIIpeTaLys OIbITOB, CBUAETEIbCTBYIOIINX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BeIeCTBa: OIbITHI C pac-
TBOpPEHHUEM pa3JIMYHBIX BELECTB B BOJIE.

OueHka pasMepoB aTOMOB M MOJIEKYJI C UCII0JIb30BaHHeM oTo-
rpadui, nosyyeHHBIX HA AaTOMHOM CHJIOBOM MHKpockorne (ACM).
OnpejiesieHre pa3MepOB MaJIbIX TeJl

JIBH>keHM e

¥ B3aMMOei-
CTBHUE YaCTHIj,
BeliecTBa (2 4)

JIBM>KeHMe JacTHI] BellecTBa.
CBsI3b CKOPOCTH JIBUKEHHUS
YacTHUL C TEMIIEPATYPOH.
BpoyHOBCKOe IBMKEHUE.
JAuddy3us. BsaumoerictBue
YaCTHI] BeIleCcTBa: IPUTSIKe-
HHUE U OTTaJIKUBaHUE

Hab6sioieHre u 06'bsICHEHHE OGPOYHOBCKOTO JBMKEHHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHME U 0G'bSICHEHHE ONIBITOB 110 HAGJIIO/IEHUIO TEMJIOBOIO
pacirpeHus ra3os.

[IpoBe/ieHHEe U 0G'bsICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSKEHUS U OTTAJIKUBaHUS
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ITpodosicerue maba.

TemaTnyeckuit OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
OCHOBHOE COAepKaHue . o
6JI0K, TeEMa (Ha ypoBHe y4eGHBbIX JelCTBHA)
ArperaTHble ArperaTHble COCTOSIHUS OnucaHue (C UCNONIB30BAaHUEM NMPOCTBIX MOJieJiel) OCHOBHBIX
COCTOSIHUSA BelleCTBA: CTPOEHHE Ia3oB, pas/IMYMi B CTPOEHUH ra3oB, )KUAKOCTeH U TBEPbIX TeJl.

BelecTna (2 4)

’KUJIKOCTEN U TBEPABIX
(kpUCTa/IINYECKUX) TeJL.
B3auMOCBS3b MeX/y CBOU-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHveM. OCOGEHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

O6'bsicHeHHE MaJIOH CXKUMAEeMOCTH XKUJIKOCTEU U TBEPBIX TeJI,
GOJIBIION CKUMAeMOCTH ra3oB.

O6bsicHeHHe coOXpaHeHHUs] GOPMbI TBEPABIX TeJl U TEKYYeCTH
KUJIKOCTH.

[IpoBe/ieHE OMBITOB, A0KA3bIBAIIIKX, YTO B TBEPJOM COCTOSI-
HUHU BOJbl YaCTHI[bl HAXOASATCS B CPEHEM JaJibliie APYT OT Apyra
(IJIOTHOCTb MEHBIIE), UEM B KUIKOM.

YcTaHOBJIEHME B3aUMOCBSI3U MEXJY 0COOEHHOCTSIMHU arperar-
HbIX COCTOSIHUM BOJbI U CYLeCTBOBAHWEM BOJHBIX OPraHU3MOB
(MC — 6uoJorus, reorpadus)

Pa3peu 3. /IBl>keHue U B3auMoeiicTBue te (21 4)

MexaHu4eckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JIBUXKeHHe.
PaBHOMepHOE U HepaBHOMeEp-
Hoe aBuxxeHue. CKOpOCTb.
CpeZiHsisl CKOPOCTb NpHU He-
paBHOMEPHOM JIBU>KEHUU.
PacuyéT nyTu u BpeMeHHU
JBUKEHUS

HccnepoBaHre paBHOMEPHOTO JIBHXKEHHUS U OllpejiesieHHe ero
MPU3HAKOB.

Ha6J1to/ieHre HEpaBHOMEPHOTO JIBMXKEHHUS U OIIpesieJIeHUe ero
OTJINYHUH OT pABHOMEPHOT O JIBHXKEHMUSI.

Pemrenuve 3asa4y Ha onpejiesieHHe NMYyTH, CKOPOCTH U BpeMeHU
PaBHOMEPHOTI0 JIBUKEHHSI.

Ananus rpad MKOB 3aBUCUMOCTH Ny TH U CKOPOCTH OT BpEMEHHU

HNHepunus,
Macca, nJ1oT-
HOCTb (4 4)

fBnenue nHepuuu. 3aKOH
WHepuU. Bsaumogelicteue
TeJl KaK IPUYUHA U3MEeHEeHUd
CKOPOCTH ABH>KEHHUS TeJl.

OGbsiICHEHHE Y IPOrHO3UPOBAHUE SIBJIEHUH, 06y C/IOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOJUT IIPHU TOPMOXKEHUN UJIH
pe3KOM MaHeBpe aBTOMOOWJISI, T0YeMY HEBO3MOXXHO MIHOBEHHO
NIPEKPATHUTD JBUKEHHE Ha BeJIOCUIIe/Ie UJIM CAMOKATE U T. /1.
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTL BelllecTBa.
CBSI13b IVIOTHOCTH C KOJIMYe-
CTBOM MOJIEKYJI B elUHHIIEe
06bEMa BelllecTBa

[IpoBe/ieHHe U aHAJIU3 ONBITOB, JEMOHCTPUPYIOLIHUX U3MEHEeHHe
CKOPOCTH JIBUKEHUS TeJIa B pe3yJibTaTe JAeUCTBUsSI Ha HErO
JPYTHUX TeJL

PelreHure 3a/ja4y Ha ONpe/ie/IEHHE MacChl TeJIa, ero 06béMa u
IIJIOTHOCTH.

[IpoBejieHKE U aHAJIM3 OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCH -
MOCTb U3MEHEHHSI CKOPOCTHU TeJia OT ero Macchl MpU B3auMo/iei-
CTBUH TeJl. U3MepeHHe Macchl Tesla pa3JIMYHbIMU CIIOCOGAMHU.
Onpe/iesieHHe MJIOTHOCTH TeJia B pe3yJibTaTe U3MEpPEeHHUsT ero Mac-
Cbl 1 06'bEMaA

Cusia. Buabl cui
(14 4)

CuJla Kak XapaKTepHUCTHKa
B3auMogencTBUsA Tes. Cusia
YIpyrocTu U 3akoH I'yka.
H3mMepeHUe CUJIBI C TOMOIIBIO
AWHaMoMeTpa. fIBieHune
TATOTEHUS U CUJIA TAXKECTH.
CuJia TS»KeCTH Ha JpyTrux
nsaHeTtax. Bec Tesa. HeBeco-
MocCTb. C/Io>KeHHe CUJI,
HalnpaBJIEHHBIX [10 OAHOH
npsimoil. PaBHogelcTByo1mas
cuil. Cuna TpeHud. TpeHue

CKOJIbXXE€HHUA U TPEHHEe ITOKOA.

TpeHue B IpUpPO/Jie U TEXHUKE

W3ydyeHne B3aMMOJIeHCTBUSI KaK NMPUYHMHBI U3MEHEHUs] CKOPOCTU
TeJla UM ero AepopMalui.

OnucaHue peasbHbIX CUTYallM¥ B3aMMO/eHCTBUS TeJs C TOMOIIbIO
MOAEJIeI‘/JI, B KOTOPbIX BBOAWUTCA IIOHATHE U M306pa>{<e1-me CHJIBI.
H3yueHue cUJibl ynpyroctu. McciiejloBaHHE 3aBUCUMOCTH CHJIbI
YIPYroCTU OT YAJIMHEHHUS PE3UHOBOTO LIHYPa UJIU MPYKUHBI

(c mocTtpoeHuneM rpaduka).

AHaJsIM3 NPaKTUYECKUX CUTYAlUH, B KOTOPBIX MPOSIBJISETCS
JefCcTBHeE CUJIBI yIIPYTOCTH (YIIPYroCcTh MsA4a, KPOCCOBOK, BETOK
JepeBa U Jp.).

Ananu3s CHTyaHHﬁ, CBS3aHHBIX C dBJIEHUEM TATOTEHUA.
O6bsicCHEHHE OPOUTANILHOTO ABUKEHUS IJIAHET C UCTOJIb30BaHU--
eM sIBJIEHUS TATOTeHUs U 3akoHa uHepuu (MC — actpoHomus).
M3MepeHue Beca TeJsa ¢ MOMOIIbIO AUHAaMoMeTpa. OGoCHOBaHUE
3TOTO CrIoco6a u3MepeHus.

AHaJsv3 U MoJieTMpOBaHUe sIBJI€HUsI HEBECOMOCTH.
JKCIlepuMeHTaJIbHOE MMOoJIydYeHre IPaBUJia CJA0XKEeHUs CUJI,
HallpaBJIEHHbIX BAOJIb O,LLHOI‘/JI HpHMOﬁ. Onpeaeﬂel—me BEJIMYHUHbI
pPaBHO/JENCTBYIOIIEN CUJIL.

V3yuyeHHe CUJIbI TPEHUST CKOJIbYKEHUS U CUJIbI TPEHUS MOKOSI.




or

ITpodosicerue maba.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

HccnenoBaHue 3aBUCHMOCTH CUJIBI TPEHUsI OT Beca TeJia

Y CBOMCTB TPYILIUXCsI TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKHUX CUTyal Ui, B KOTOPBIX IPOSBIISAETCS
JlefiCTBUE CUJIbI TPEHHS], UCIIOIb3YIOTCS CIIOCOGHI €€ YMeHbllle-
HUS WM yBeJIMYeHUs (KaTaHHe Ha JIbDKaX, KOHbKax, TOpPMOXKe-
HHe aBTOMOGUJIs, UCII0JIb30BaHUE MOAIIUITHUKOB, IIJIABaHHE
BOJIHBIX YKUBOTHBIX U Ap.) (MC — 6uoJsorus).

PemeHue 3ajja4 ¢ UCIo/b30BaHUEM GOPMYJT JJIs1 pacyéTa CHJIBI
TSKECTH, CHUJIbI YIIPYTOCTH, CUJIbI TPEHUS

Pazpen 4. laBieHue TBEPABIX TeJl, )KMAKOCTel U ra3os (21 4)

JlaBieHue. Ile-
pepada JaBJie-
HMA TBEPABIMH
TeJaMHU, )KMJKO-
CTSIMU M Ta3aMH

(34

JaBsienue. Cnoco6bl yMeHb-
LIEeHUs U YBeJNYeHHUs
naBJieHus. /laBsieHue rasa.
3aBUCHUMOCTb JlaBJIeHHUS rasa
oT 06'béMa U TeMIlepaTyphl.
[lepenaya naBieHUs TBEP/bI-
MHU TeJIaMHU, )KUJIKOCTSIMHU U
razaMu. 3akoH [lackaus.
[THeBMaTH4YeCKHE MalllUHbI

AHanu3 1 06'bsiCHEHHE ONBITOB U IPAaKTUYECKUX CUTYaL UM,

B KOTOPBIX POSIBJISAETCS CUJIA [JaBJIE€HUS.

O6GocHOBaHMeE CIIOCOGOB YMeHbIIEHHUS U YBEJNYEeHUS JJaBJIeHHUS.
M3y4yeHune 3aBUCHMOCTH JlaBJIeHHsI ra3a 0T 06'béMa U TeMIlepaTyphl.
H3yyeHue ocobeHHOCTEN Mepesiayy JaBJeHUsI TBEPAbIMU TeJlaMU,
)KUJKOCTAMU U ra3aMu. O60CHOBaHUE pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMH CTPOEHHUS BEIeCTBA B TBEPOM, XKUIKOM

U ra3o06pa3HOM COCTOSTHHUSAX.

JKCIeprUMeHTa/IbHOE 10Ka3aTeJbCTBO 3aKkoHa [lackassd.
Pemenue 3a/1a4 Ha pacyéT JjaBJaeHUs TBEPAOTrO TeJsa

JlaBieHue
XKuAKocTH (5 4)

3aBHCUMOCTD /laBJIeHUS
>KHU/IKOCTH OT TJIyOUHBI
norpy:xeHus. 'mapocra-
TUYeCKHUH NMapaoKC.

I/ICCJ'Ie,ELOBaHI/Ie 3dBHUCHUMOCTHU AaBJIEHHUA XHUAKOCTH OT I'J'ly6I/IHbI
MOrpyXeHHWA U IIJIOTHOCTH KUIAKOCTH.

Ha6mozle1-me U 00'bsICHEHHE rUApOCTATUYECKOro napajgokca
Ha oCHOBe 3akoHa [lackass.




19338H 6—/ "VANEND

(44

Coobujaromuecs COCy/bl.
I'uapaBiaryecKre MeXaHU3Mbl

H3y4yeHue cOOGLIAIOLNXCA COCY/I0B.

PeleHue 3a/ja4 Ha pacyéT JaBJIEHUS )KUJKOCTH.

O6bsicHeHUE NMPUHIMIA JeHUCTBUS THAPABJIUYECKOTO Mpecca.
AHanus 1 06'bsICHEHHE NIPAKTUYECKUX CUTyalUH, IeMOHCTPUPY-
IOLIMX NPOsIBJIEHHE JlaBJIEHHUS KUJKOCTH U 3aKoHa [lackasns,
HanpuMep NpoLEeccoB B OpraHu3Me MpH IJ1y6oKOBOJHOM HbIPH-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emsu 1 aTMOC-
depHoe faBseHuve. [IpU4rHBI
CylIleCTBOBAHUS BO3/yIIHOH
o6os0uku 3emMuid. ONbIT
Toppuuesnnu. Usmepenue
aTMochepHOTro JaBJIeHHUA.
3aBUCUMOCTb aTMOCHEPHOI0
JlaBJIEHUS OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsl
11 U3MepeHUust aTMochepHo-
ro ZlaBJeHust

JKcnepuMeHTa/lIbHOE OGHApYKeHHEe aTMOCHEPHOTO JIaBJIEHHUSI.
AHaJu3 U 06'bsSICHEHHE ONBITOB U MPAKTHUYECKHUX CUTYALUH,
CBsI3aHHBIX C JIeAICTBUEM aTMOCPEPHOro JaBJIeHHsI.
O6bsICHEHHE CYLeCTBOBAaHUs aTMochephl HAa 3eMJie U HEKOTO-
PbIX IJIaHEeTaxX UJIn eé OTCYTCTBHA HA APYTrUX [IJIAaHETaX U JIyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsiCHEHHEe U3MEHEHHUSs IJIOTHOCTH aTMOCdepPbI C BbICOTON

Y 3aBUCHMOCTH aTMOCQEPHOTO JJaBJIEHUS OT BbICOTHI.

Pemrenuve 3azia4 Ha pacyéT aTMocepHOro JaBJeHHUs.
H3y4deHue ycTpoiicTBa 6apoMeTpa-aHepoHUa

JelicTBUe
JKUAKOCTH U rasa
Ha NOrpy:kéHHOe
B HUX TeJ1o (7 4)

JleficTBMe )XKMAKOCTH U rasa
Ha NOTPY>XEHHOE B HUX TeJIO.
BoeiTasikuBawas (apxuMeno-
Ba) cuJsa. 3aKOH ApxuMe/a.
[lnaBaHue TeJs. Bosayxonia-
BaHUE

JKcnepuMeHTa/llbHOe OOHapy»KeHUe JeHCTBUSA KUJKOCTU U rasa
Ha NIOTPY>XEHHOE B HUX TeJIO.

OnpeJiesieHHe BbITAJIKUBAIOLIEN CUJIbI, JEUCTBYIOLLEN HA TeJIO,
MOTPY>KEHHOE B )KUJKOCTb.

[IpoBeneHMe U 06CYyX/JeHHE ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCUMOCTb BbITAJIKUBAIOLLEN CHUJIBI, JIEUCTBYIOIIEN HA TEJI0
B XKHUJOKOCTH, OT 06'béMa HOpr)KéHHOI;'I B JKMJJKOCTb 4aCTH TeJia
M OT IJIOTHOCTH KUJKOCTH.

HccnenoBaHre 3aBUCUMOCTH Beca TeJa B BOJe OT 06'béMa
l'[Ol"py)KéHHOﬁ B XKMJKOCTb 4aCTH TeJia.

PeL[IeHI/Ie 3a/la4 Ha IpUMEHEeHH e 3aKOHa ApXI/IMe/I[a U yCJIOBUA
nJaBaHUd TeJl.
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OkoHuaHue mab.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPyHPOBAaHHUE JIOJKHU
U onpe/ie/ieHUe eé Irpy30no bEMHOCTH

Paszgen 5. PaGoT

a Ml MOILHOCTb. JHeprus (12 4)

Pa6oTa u mour-
HOCTB (3 4)

MexaHuueckas paboTa.
MoujHOCTb

JKCIlepUMeHTAJIbHOE ONpeJie/leHue MeXaHUYeCKOU paboThbl CUJIbI
TAXEeCTHU l'[pI/I InageHHuu Tejia U CUJIbl TpeHI/IH HpI/I paBHOMepHOM
rnepeMeleHUH TeJsla 0 TOPU30HTAJTbHON MOBEPXHOCTH.

PacyéT MouHOCTH, pa3BUBaeMoOU NpU Mo bEMe 110 JIECTHUIIE.
PemeHue 3a/1ay Ha pacyéT MeXaHUYECKOW paboOThl U MOLIHOCTH

IIpocTeie
MexaHU3MBbI (5 4)

[IpocThle MeXaHU3MBbI: pblyar,
6JI0K, HAKJIOHHasl MJI0CKOCTb.
[IpaBuJiO paBHOBECUS
ppryara. [IppumMeHnenue
NpaBUJia paBHOBeCHUs pblyara
K 6JIOKY. «30JI0TO€ PaBUJIO»
MexaHuku. KII/l npocTbix
MexXaHU3MOB. [IpocTsle
MeXaHU3Mbl B ObITY U TEXHHU-
Ke. Pblyaru B TeJsie yesioBeKa

OnpepesieHye BbIMIPHILIA B CHJIe IPOCThIX MeXaHU3MOB Ha
MMpuMepe pblyara, NOIBUKHOTO U HENO/IBHXKHOTO GJIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue yc/10BUS paBHOBECUS pblyara.

O6Hapy>KeHHe CBONCTB IPOCTHIX MEXaHU3MOB B pa3JIMUHbIX
UHCTPYMEHTAaX U MPUCIOCOOJIEHUSX, UCTIOJIb3YEMBbIX B ObITY

U TEXHUKe, a TaK)Ke B X)KUBbIX oprannsmax (MC — 6uosiorus).
JKcnepuMeHTa/llbHOE 10Ka3aTeJbCTBO paBeHCTBA paboT npu
NMPUMEHEHUH NPOCThIX MEXaHU3MOB.

Onpepesnenue KI1/l HakJIOHHON NJIOCKOCTH.

PenreHue 3a/1a4 Ha MpUMeHeHUe MPaBUJIa PAaBHOBECHUs pblyara u
Ha pacuyét KII/

MexaHu4ecKast
3Hepru4 (4 4)

KuHeTHuyeckasi U IOTEHLU-
aspHas aHeprus. [IpeBpalie-
HUe OJTHOTO BH/IAa MexaHHve-

JKcHepuMeHTa/llbHOE OoNpe/ieieHue U3MEeHEHUs] KUHETHYEeCKON
U NOTEHIUAJbHOW 9HEPrUH TeJla IPU ero CKaTbIBaHUU 1O
HaKJOHHOM IJIOCKOCTH.
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CKOM 3HEPTUHU B JPYTOU.
3aKOH COXpaHeHUs U U3MeHe-
HUsl DHEPIUHU B MeXaHHUKe

dopMynMpoBaHUEe HAa OCHOBE MCCJIEJOBAaHUS 3aKOHA COXpaHEHHUsI
MexXaHHW4YeCKOH SHepTHH.
06Ccyx/ieHre IpaHUL IPUMEHUMOCTH 3aKOHA COXPaHEHUs

9Hepruu.
Pemrenue 3ajjay ¢ Mcnosb30BaHMEM 3aKOHA COXpPaHEHMs 3Hep-
ruu

Pe3epBHOe Bpewms (3 4)

8 knacc (68 u)

TemMaTH4eCcKUi
6JI0K, TEMBI

OcHOBHOe coaeprKaHue

OCHOBHBIE BU/BI JeSITeJbHOCTU yYallUXCs
(Ha ypoBHe y4eGHBIX AeCTBUI)

Paspes1 6. TensioBble sBJieHUA (28 4)

CtpoeHue
U CBOMCTBA
BemecTsa (7 4)

OCHOBHBbIE MOJIOKEHU S
MOJIEKYJITPHO-KHUHETUYECKOU
TEOPHU CTPOEHUs BellecTBa.
Macca u pasmMepbl aTOMOB

U MoJieKyJ1. OnbITHI, NO/JI-
TBepJawliie OCHOBHbIE
M0JIO>KEHHUSI MOJIEKYJISIP-
HO-KUHETUYECKOW TEeOpPHUH.
Mopaenu TBEPAOroO, )KUJKOTO
U ra3006pa3HOro COCTOTHUH
BellecTBa. Kpucramiuyeckue
u aMmopdHble TBEpAble Tesa.

Hab6s0/ieHre U UHTepIpeTalusl ONbITOB, CBU/IETEIbCTBYIOIINX
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUHM BELIeCTBA: OMbITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BELIECTB B BO/JIE.

PelreHue 3a/1a4 Mo OlleHUBAHUIO KOJIMYECTBA aTOMOB UJIM MOJIe-
KyJI B e/IUHUIIe 06 bEMa BelleCTBa.

AHanu3 TeKCcTa JJpeBHUX aTOMHUCTOB (HampuMmep, ¢pparmeHTa
noambl JIykpenus «O npupo/ie Bellleii») ¢ U3J10KeHueM 060CHO-
BaHUH aTOMHOMU TUIOTE3bI (CMbICIOBOE YTeHHUe). OlleHKa
y6eUTeIbHOCTH 3TUX 060CHOBAHUM.

O6bsiIcCHEHVEe GPOYHOBCKOTO JBH)KEHUs, siBJeHUsS AUdPy3un

U Pa3JIMYUU MeX/y HUMH Ha OCHOBE IOJIOXKEHUU MOJIEKYJISAp-
HO-KHHETHUYEeCKOW TEOPUHU CTPOEHHUs BellleCTBa.
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ITpodosicerue maba.

TeMaTU4ecKui 0 OCHOBHBIE BUABI AeATETbHOCTH yYalUXCs
6JI0K, TeEMa CHOBHOE COAepKaHue (Ha ypoBHe y4eGHBbIX JelCTBHA)
) yp y4 A

OGbsicCHEHHE CBOUCTB rasos, O6bsicCHEHHEe OCHOBHBIX Pa3/INYHUH B CTPOEHHUU ra30B, XKHU/KO-

KUJKOCTEN U TBEPABIX TeJl cTed U TBEPJBIX TeJ C UCIOJIb30BAaHUEM IOJIOKEHUH MOJIEKYJISIP-

Ha OCHOBE MOJIOXKEHUH HO-KWUHETUYeCKOW TEOPUH CTPOEHUs BelllecTBa.

MOJIEKYJIIPHO-KUHETHYeCKOU [IpoBe/ieHHE ONBITOB MO BhIPALIMBAHUIO KPUCTAJLJIOB IIOBApEH-

Teopuu. CMauMBaHUe U Ka- HOU COJIM WJIM caxapa.

MUJLISIpHbIE SIBJIEHUSI. [IpoBefeHUe U OGbSICHEHHE OMNBITOB, IEMOHCTPUPYIOIUX

TensioBoe pacmupeHue KaluWJJIsipHbIE SIBJIEHUS U SIBJIeHHE CMaYlBaHUs.

U CKaTUe O6bsiICHEHHE POJIM KAaNWJUISPHBIX SIBJEHUU JJIs MOCTYIJIEHUS
BOJbI B opraHu3m pacteHuit (MC — GuoJsiorus).
HaGusrosieHue, npoBeZieHHE U 0G'bsICHEHHE ONBITOB 110 HAGJIIO-
JEHHUI0 TEIMJIOBOTO paclIMPeHUs ra3oB, KUJKOCTEH U TBEPAbIX
TeJl.
O6bsicHeHHe cOXpaHeHHUs1 06'béMa TBEPABIX TeJl, TEKYy4eCTH
YKUAKOCTHU (B TOM YHCJIe, Pa3HULBI B TEKY4YeCTH JJIs1 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.
[IpoBeseHUE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTD JiaBJie-
HHS BO3/1yXa OT ero 06'béMa U HarpeBaHUsl UJIN OXJIAXKEeHHUs],
U UX OO'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4YEHHUs.
AHa/n3 NpaKTUYECKUX CUTyalUul, CBSI3aHHbIX CO CBOMCTBaMHU
ra3os, KUJIKOCTEU U TBEPJBIX TeJ

TensioBbIe Temnepartypa. CBsI3b TeMIie- O60CcHOBaHME MPaBUJ U3MEPEHUST TeMIepaTyphl.

npoueccsl (21 4)

paTyphbl CO CKOPOCTHIO
TENJIOBOTO ABUKEHHUST
YaCcTHLI.

BHyTpeHHSS HepTUs.
Crioco6bI U3MEHEeHUsI

CpaBHeHHe Pa3JINYHBIX CIOCOOGOB MU3MEpeHUs U IIKaJ TeMIle-
paTyphl.

Ha6sto1eHMe 1 06'bsICHEHHE ONIBITOB, JIEMOHCTPHUPYIOLIUX
M3MeHeHHe BHYTPeHHel sHepruu TeJa B pe3yJ/ibTaTe TelJonepe-
Jadyu ¥ paboThbl BHEIIHUX CHUJL.
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BHYTpeHHeH 3Hepruu:
TernJionepejayda U coBep-
nieHue paboThl. Busbl
TenJioNepesayu: TeNJ0NpoBo-
JHOCTb, KOHBEKI|Us], U3JIy4e-
HUe.

KoJsinuecTBO TEN/0THI.
YaenbHas TenJ10EMKOCTb
BeujectBa. TersioobMeH

Y TEIJIOBOE PAaBHOBECHE.
YpaBHeHUE TENJI0BOro
6aJsiaHca.

[InaBsieHUe U oTBepJeBaHue
KPHUCTAJIIMYECKUX BEIECTB.
YpenbHas TenJsioTa nJjasJie-
Hus. [lapoo6pazoBaHue

U KoHAeHcauus. McnapeHue.
Kunenue. YesnbHas TernJoTa
napoo6pa3oBaHUs. 3aBUCH-
MOCTb TeMIepaTypbl KUIEHUS
oT aTMochepHOTro JlaBJIeHU.
BaaxkHoCTb BO3ayXa.
JHeprus TOIMJIMBA. Y ieJbHasA
TelJioTa CropaHusl.
[IpuHUUIIBI paGOTHI TEMJIO-
BbIx ABUratese. KI1/]
TEIJIOBOTO JIBUTATEJIS.
TenioBble JBUTATENH U 3AlU-
Ta OKpYy»Kallel cpebl.
3aKOH coXpaHeHHUs U Ipe-
BpallleHHsI SHEPTUHU B MeXa-

Hab6us1o1eHre U 06'bsICHEHHE OIBITOB, 06CYXK/IeHHe IPaKTHYe-
CKHUX CUTYyaLIUH, JEMOHCTPUPYIOUUX PA3JIUYHbIE BUJbI TEILIO-
nepejayu: TeNJONPOBOLHOCTb, KOHBEKIUIO, U3JIyYEHHUE.
UccnenoBaHue siBjieHUs1 Telsioo6MeHa MPU CMELINBAaHUU
XOJIOJHOU U ropsiueil BOJbI.

Ha6urojeHue yCcTaHOBJIEHUS] TEIJIOBOI'O PABHOBECUS MEXAY
ropsiuei v XoJ04HOU BOJOH.

OnpepesieHye (M3MepeHHe) KOJUYECTBA TEIJIOTHI, IOJYYEHHOr 0
BOJIOU MPH TEIJIOOGMEHE C HAarpeThIM MeTaTJIMYEeCKUM IUJINH-
I pOM.

OmnpepesieHue (M3MepeHUe) YIeJbHON TENJIOEMKOCTH BellecTBa.
PemieHue 3a1a4, CBsI3aHHbBIX C BbIYHUCJIEHHEM KOJIMYEeCTBA TEILJI0-
Thl U TEIJIOEMKOCTH NPU TEIMJIOOOMEHE.

AHa/u3 cUTyalu i NpaKTU4YeCKOro UCI0J1b30BaHUSA TEMJIOBbIX
CBOVCTB BeIlleCTB U MaTepHaJsIoB, HAIIPUMeED B LieJIsIX 3HeprocGe-
peXXeHUs: TEMJIONU30JISLHS, SIHEpProcHeperarole KpPhIIH,
TEPMOAKKYMYJISITOPHI U T. J.

HaburofeHue siBJeHUH UclapeHUs U KOHJZIeHCAaLl U H.
HccnenoBaHue npolecca McnapeHus pa3IndHbIX XKUJIKOCTEN.
O6bsicCHeHUE SIBJIEHWU MCIapeHUs U KOHJleHCAl[Uh Ha OCHOBE
ATOMHO-MOJIEKYJITPHOTO YYE€HHU .

Ha6utofieHue U 06bsiCHEHHe Npoliecca KUIIeHUs], B TOM YUCJIe
3aBUCHUMOCTH TeMIlepaTypbl KUIIEHUS OT JaBJIEHUS.
OmnpepesieHre (MU3MepPeHHe) OTHOCHUTENBLHOU BJIQXKHOCTH BO3/yXa.
Hab6uiroeHue npoliecca MJjaBJIeHUsl KPUCTAIJIMYECKOT 0 Bellle-
CTBa, HAllpUMeD JibJa.

CpaBHeHUE NIPOILECCOB IJIAaBJIEHUS KPUCTAJIIINIECKUX TeJ

U pa3Msr4eHUs IPU HarpeBaHUU aMOpPHBIX TeJl.
OnpepesieHue (M3MepeHHUeE) YAeJbHON TENJIOTHI MJIaBJeHUSs JIbJA.
O6bsiCHEHUE SIBJIEHUU TJIaBJIEeHUSI U KPUCTA/LJIM3AlUH HA OCHOBE
ATOMHO-MOJIEKYJITPHOTO YYE€HHS.




Fl4

ITpodosicerue maba.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

HUYECKHUX U TENJIOBbIX
npoieccax

Pemrenue 3a/1ay4, CBI3aHHbIX C BBIYUCJIEHHEM KOJHYeCcTBa TelJIo-
ThbI B IIpolieccax TemnJonepesaqyy NpHy MJaBJeHUH U KPUCTaIIN-
3allMY, HCMTapeHUH U KOHJIeHCalhH.

AHa/M3 cUTyal i NpaKTU4YeCKOTro MPUMeHeHHUs ABJIeHUHN
MJ1aBJeHUs U KPUCTAJIM3ALMH, HAIPUMeD, IToJIydYeHHe CBePX-
YUCTBIX MaTepHaJIOB, CoJieBasi rpeska U Jp.

AHanu3 paboTel U 06'bICHEHHE NMPUHIMIA AeHCTBUA TENJI0BOTO
JBUTaTeJIsl.

BelunciieHHe KOJIM4eCTBA TEIJIOThI, BbIJEJAIILErocs nNpu cro-
paHUU pa3JIMYHbIX BUAOB TOIIMBA, U KII/J| gBuraress.
O6cyK/leHHEe 3KOTOTUYECKUX TOC/eACTBUM UCIIOIb30BaHUS
JBUTaTeslell BHYTPEHHEro CropaHHusl, TEeIJIOBbIX U THAPO3JIEK-
TpocTtaHuui (MC — aKoJIOTHSI, XUMUS)

Paspes 7. dsieKTpu4eckye M MarHUTHbIE sABJIeHUA (37 4)

dneKTpUYecKkue
3apajbl. 3aps-
»KeHHBbIe TeJ1a

M MX B3auMoJen-
ctBHe (7 4)

JnekTpusanus TeJs. /[Ba poga
3JIEKTPUYECKHUX 3aPsI0B.
B3aumopelicTBUe 3apsiKeH-
HbIX TeJl. 3akoH KyJsioHa.
JJIeKTpUYECKOe IoJIE.
[IpUHIUI CYTIepPIO3ULUU
3JIEKTPUYECKUX MOJIEH.
Hocurtenu ajieKTpU4eCKUuxX
3aps/0B. JJleMeHTapHbIN
3JIEKTPUYECKUH 3apsif.

Ha6Jito/ieHre U IPOBE/[EHHE ONBITOB M0 3JIEKTPU3AIUH TeJ
MPH COMPUKOCHOBEHHUHU U UHAYKIIHEH.

Hab6stoeHre u 06'bsiCHEHHE B3aUMO/IeHCTBUS OJJHOUMEHHO

U pa3HOMMEHHO 3aPs?KEHHBIX TeJl.

06 bsicHeHUEe IPUHIMIIA AU CTBUS 3JIEKTPOCKOIIa.
06'bsiCHEHHE SIBJIEHUH 3JIEKTPU3AIMU NPU COMPHUKOCHOBEHUH
TeJl U UHAYKIUEH C UCM0JIb30BAaHHEM 3HAHUU O HOCUTEJISIX
3JIEKTPUYECKHUX 3aPsi/I0B B BEI[eCTBE.

Pacrno3HaBaHue U 00'bsICHEHHE SIBJIEHUH 3JIEKTPU3AIMHU B I10-
BCEJHEBHOM KHU3HHU.
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CtpoeHnue aToma. [IpoBogHU-
KM U IM3JIEKTPUKU. 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOr o
3apaja

Hab6sioieHre U 06bsiCHEHHE ONBITOB, WJIJIIOCTPUPYIOIIUX 3aKOH
COXpaHEHUs 3JIeKTPHUYECKOTO 3apsaja.

Ha6urojeHre onbITOB 0 MOJEJIMPOBAHUIO CHUJIOBBIX JUHUHN
3JIEKTPHUYECKOro MOoJIf.

UccnenoBaHue [elCTBUA 3JIEKTPHUUYECKOTO NOJIS HA NIPOBOJAHUKHU
U JU3JIEKTPUKU

IlocTOoAHHBIN
3JIeKTpUYEeCKHIA
TOK (20 4)

JJIeKTpHUYecKHuH TOK. YcJio-
BHsl CylLeCTBOBAHHUSA 3JIEKTPHU-
4eCKOoro Toka. McTo4HukKu
MOCTOSIHHOTO TOKa. JlelicTBUA
3/1eKTPUYECKOI'0o TOKa
(TemyioBOE, XUMHUYECKOE,
MarHuTHOe). JJIeKTPUYeCKUH
TOK B KH/JKOCTSIX U rasax.
dusiekTpuyeckas nenb. Cuia
TOKa. JJIeKTpHU4ecKkoe
HanpspkeHue. ConpoTusJie-
HMe MPOBOJHUKA. Ye/lbHOe
CONMPOTHBJIEHUE BelleCTBa.
3akoH OMa AJ1g yyacTKa
uemnu. [locsienoBaTesibHOE

Y NapaJijieJibHOe CoeIMHeHNe
MPOBO/IHUKOB.

Pa6oTa 1 MOLHOCTB 3/1€KTPU-
4yecKoro Toka. 3akoH /[xoy-
nda-JleHua. 3JIeKTPONPOBO/L -
Ka U TOTPEOUTEH IJIEKTPH-
YeCKOU 9HEepPrUuHU B OBITY.
KopoTkoe 3aMbikaHue

Hab6usro1eHre pa3/IMuyHbIX BUJIOB J1eACTBUS 3JIEKTPUIECKOTO
TOKa U 0OOHapY>KEHHE 3TUX BUJOB JIEHCTBUS B TOBCEJHEBHOU
JKU3HU.

C6opKa U HCIbITAaHUE 3JEKTPUYECKON LIeMU MOCTOSTHHOTO
TOKa.

H3MepeHUE CUJIBI TOKA aMIIEPMETPOM.

V3MepeHUe 3/IEKTPUYECKOT0 HANIPSI?)KEHU ST BOJIbTMETPOM.
[IpoBeseHUE U 0G'bsICHEHHE ONBITOB, JIEMOHCTPUPYIOIIUX
3aBUCHUMOCTb 3JIEKTPUYECKOTO CONPOTUBJIEHUSI MPOBOJHUKA

OT ero AJIMHBI, IIJIOUA U MOTIePEeYHOT0 CEYEeHUs U MaTepuaJia.
HccnemoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAIOIIEr0 Yyepes
PE3UCTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HANPSDKEHUS

Ha pe3ucTope.

[TpoBepKa paBuJia CJI0KEHHUs HANTPsP)KEHUH NIPU MOCJieloBa-
TeJIbHOM COe/IUHEHUU IBYX PE3UCTOPOB.

[IpoBepKa mpaBuJia AJisi CUJbl TOKA MPHU MapasijieIbHOM COeu-
HEHUU Pe3UCTOPOB.

AHasnu3 cUTyalMi MOC/Je0BaTEeJbHOTO U MapasljieJIbHOTO
coe/JUHEHHS NPOBOJHUKOB B JJOMAIIHUX 3JIEKTPUYECKUX

ceTsX.

PelreHue 3a/1a4 ¢ McrnoJib30BaHUeM 3akoHa OMa u opmyt
pacyéTa 3JIEKTPUYECKOr0 CONPOTHUBJIEHUS MPU TOCJIeJ0BATEb-
HOM U NapaJijieJIbHOM COeJJUHEHUH TPOBOJHUKOB.




8y

OkoHuaHue mab.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

Onpe/iesieHde paboOThI 3JIEKTPUUECKOTO TOKA, MPOTEKAIOLIErO
yepes pe3nucTop.

OnpejiesieHre MOLIHOCTH 3JIEKTPUYECKOI'O TOKa, BblJess1eMOi
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY

OT HaNpsXKeHUs Ha HeM.

Onpepenenue KII/l HarpeBaTeJis.

HccnenoBanue npeo6pa3oBaHUsl IHEPTUH NPU MO bEMe rpy3a
3JIEKTPO/IBUTATEJIEM.

O6'bsiCHEHHE YCTPOMCTBA U MPUHLMIA JAeHCTBUA JOMALIHUX
3JeKTpOHarpeBaTeJbHbIX IPUGOPOB.

O6BbsICHEHHe NPHUYUH KOPOTKOrO 3aMbIKaHUS U IMPHUHIUIA
JeWCTBUSA NJIaBKUX IpeJloXpaHUTe e H.

PemeHue 3a/ja4 ¢ ucnoJsib3oBaHMeM 3akoHa /xoysss—JleHna.
Ha6uroieHre BO3SHHKHOBEHUS 3J1eKTPUYECKOT0 TOKa B XKU/JI-
KOCTH

MarHuTHbIe
siBJIeHus (6 4)

[TocTOSTHHBIE MArHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoe
noJie. MarHuTHoOe noJie 3eMJI1
U ero 3HayeHHe JJ14 KU3HHU
Ha 3emuie. OnbIT IpcTena.
MarHuTHoOe 1noJie 3JleKTpHUye-
cKoro Toka. [I[pumeHeHnue
3JIEKTPOMArHUTOB B TEXHUKe.

HccnenoBaHue MarHUTHOTO B3aWMOJIEHMCTBUS MOCTOSIHHBIX
MarHuTOB.

M3yyeHHe MarHUTHOTO 0JIs1 TOCTOSTHHBIX MAarHUTOB IPU UX
06'beIMHEHNH U pa3/ieIeHHH.

[IpoBe/ieHHEe ONBITOB 110 BU3Yya/M3aLUH MOJIsI TOCTOSIHHBIX
MarHuTOB.

H3y4yeHue sIBJIEHUSI HAMAarHMYMBaHUS BellleCTBa.
UccnenoBaHue ZieWCTBUS 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpeJIKY.
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JleficTBMe MarHUTHOIO MOJIA
Ha MIPOBOJHUK C TOKOM.
JJieKTpoJBUTraTe b OCTOSH-
HOro ToKa. Mcnosb3oBaHue
3JIEKTPOJIBUTATEesIEN B TeX-
HUYECKHUX YCTPOUCTBAX

Y Ha TpaHCIOpTe

[IpoBesieHHE ONBITOB, AEMOHCTPUPYIOUIUX 3aBUCUMOCTb CHJIbI
B3aMMO/JIEMCTBUS KAaTYIIKH C TOKOM U MarHuTa OT CUJIbl U Ha-
IpaBJIEHUs TOKA B KaTYILKe.

AHanu3 cuTyau i NpakTU4YeCcKOro NpUMeHeHHUs 3JIeKTPOMarHu-
TOB (B ObITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBILIJIEHHOCTH,
MeJULIHE).

W3yyeHue nelcTBUSA MAarHUTHOIO I0JIA Ha MPOBOJHUK C TOKOM.
H3y4yeHue leHiCTBUA 3JIEKTPOJBUTATEIA.

Hsmepenue KII/| asiekTpoaBUTraTe/IbHONM YCTAHOBKHU.
Pacno3HaBaHMe W aHa/IM3 PA3JIMYHbBIX PUMEHEHUH 3JEeKTPO-
JABUTaTesIeHd (TPaHCIOPT, GBITOBbIE yCTPOUCTBA U JP.)

J/JIeKTPOMarHuT-
Hasi MHAYKLIUSA
(44)

OneiTbl Papages. fABieHue
3JIEKTPOMAarHUTHON HHAYK-
uuu. [IpaBuso Jlenua.
dnektporeHepaTtop. Cnoco6bl
MOJIyYEeHHUS 3JIeKTPUIECKOH
3HEepPruu. JJIEKTPOCTAHIUU
Ha BO30GHOBJIIEMbIX UCTOY-
HHUKax dHEepTUU

OnbIThI 10 UCCIEL0BAHUIO IBJIE€HUSA 3JIeKTPOMAarHUTHONW UHAYK-
LIMW: UCCJIeIOBAaHHE U3MEHEHU 3HAaYEHUs U HallpaBJIeHUA
UHAYKIMOHHOTO TOKa

Pe3epBHOe Bpewms (3 4)




g 9 Kknacc (102 v)

TemaTu4ecKu
6JI0K, TeEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI A€SATE/JbHOCTU YYALIUXCS
(Ha ypoBHe y4eGHBIX AelCTBUII)

Paszpen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
JABMKEeHH e

M CIIOCOGHBI €ro
onucaHus (10 4)

MexaHu4YecKoe JBUXKEHHUeE.
MaTepuaJsibHas To4ka.
Cucrtema otcuéTta. OTHOCHU-
TeJIbHOCTh MeXaHU4YeCKOro
JOBUXKEHUS.

PaBHOMepHOe npsMOJIMHEN-
Hoe JiBM>KeHUe. HepaBHOMep-
HOE MPSIMOJIMHEHHOE JBHXKE-
Hue. CpeHsIs 1 MTHOBEHHas
CKOPOCTb TeJia IPU HEPABHO-
MEPHOM JBUXKEHUH.
YckopeHnue. PaBHOycKOpeH-
HOe NpsMOJIMHEeHHOe JBHUXKe-
Hue. CBo60OHOE najjeHue.
OnbiThl [anunes.
PaBHOMepHOe aBUXKEHUE

110 OKpY>KHOCTH. [lepuop

M 4acToTa o6paleHus.
JlunelHasd U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHHe

AHaJu3 1 06CcyXK/AeHHe pa3/IMYHbIX IPUMEePOB MeXaHUYeCKOTro
JBHXKEHHS.

O6cyx/eHHe IpaHUL, IPUMEHHMOCTH MOJieJIM «MaTepHualbHas
TOYKa».

OnucaHue MeXaHW4YeCKOro JBHKEHMS Pa3JMYHbIMHU CHOCOGAMHU
(ypaBHeHUe, TabsMLA, rpadUK).

AHaJu3 )XKM3HEHHBIX CUTyalUi, B KOTOPbIX NPOsIBJIsAETCA
OTHOCHUTEJIbHOCTb MEXaHUYeCKOIo JIBIKEeHHS.

Ha6JtoieHe MeXaHMYeCKOro JBHXKEHUS Tesla OTHOCUTEJIBHO
Pa3HbIX TeJI OTCYETA.

CpaBHeHMe NyTed U TPaeKTOPUH [BHUXKEHHUS OJHOTO U TOTO Ke
TeJla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananus Tekcra l'asnsiess 06 OTHOCUTEbHOCTH JABHXKEHUS;
BBITMIOJIHEHME 33/JaHUH TIO TEKCTY (CMBICJIOBOE YTEHHUE).
OnpefiesieHne cpefjHel CKOPOCTH CKOJIbXK€HHUs 6pycka WU JBU-
>)KEeHHS IapuKa [0 HAKJIOHHOH MJIOCKOCTH.

AHasn3 U 06Cyx/JeHue Clloco60B NMPUOGIMKEHHOTO ONpeJieseHUs
MTIHOBEHHOH CKOPOCTH.

OmnpefiesieHre CKOPOCTH PAaBHOMEPHOTO JABMKeHUs (IIapHKa

B XKHU/AKOCTH, MOJieJI1 3J1eKTPU4eCKOro aBTOMOGUIA U T. I.).
OnpepiesieHre MyTH, TPONHJIEHHOTO 3a JAHHBIH MPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJla 1o rpadp Ky 3aBUCUMOCTHU Iy THU
PaBHOMEPHOTO JBHXK€HHUS OT BPEMEeHH.

O6cy/ieHre BO3MOXHbBIX NMPUHIMIIOB JeHCTBUSI MPUGOPOB,
HU3MepAIINX CKOPOCTb (CIHAOMETPOB).
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BbluKc/ieHMe NYyTH U CKOPOCTH NMPHU PaBHOYCKOPEHHOM IPSIMO-
JIMHEUHOM /IBMXKEHUH TeJia.

OnpejiesieHrde MPOWAEHHOr0 MyTH U YyCKOPEHMs JBHXKEHUS TeJia
1o rpadUKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOIO NPSMO-
JINHEWHOTO JIBHXKEHUS TeJla OT BpEMEHHU.

OnpejiesieHde yCKOPEHUS TeJla IPU PaBHOYCKOPEHHOM JIBHIKe-
HHUHU 110 HAKJIOHHOH MJIOCKOCTH.

M3MepeHHe epro/ia M 4acTOThI 0GpalleHHs TeJa 0 OKPYKHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOTI'O JIBMXKEHHUS TeJia

10 OKPY?KHOCTH.

PelleHre 3a/ja4 Ha Onpejie/ieHHEe KHHEMAaTHYECKUX XapaKTepHu-
CTHUK MeXaHUYeCKOTO JIBUKEHHUs Pa3/IMYHbIX BU/IOB.
PacnosHaBaHMe U NPUOBJIKEHHOE ONKCAaHKE PA3JIMYHBIX BUJI0B
MeXaHUYEeCKOro JIBMXKEHHUS B IPHUPO/Ie U TEXHUKeE (Ha IpuMepax
CBOGO/IHO NMaJJA0IUX TEJI, JBUKEHUS )KUBOTHbIX, HEGECHBIX
TeJI, TPAHCIOPTHBIX CPE/CTB U JIp.)

B3aumoaeiicTBue
Te (20 4)

[lepBhbIit 3ak0H HbroTOHA.
BTopoii 3akoH HproToHa.
Tpetuii 3akoH HproTOHA.
[TpuHLMI cynnepno3ULUU
CHJL.

CuJjla ynpyrocTy. 3aKoH
I'yka. Cusia TpeHus: cuia
TPEeHUS CKOJIbXKEeHHs, CHUJIa
TpeHUsd MOKOs, pyrue BUAbI
TpeHUs.

Cusia TAXKeCTU Y 3aKOH
BCEMHUPHOTO TATOTEHUS.
YckopeHue cBO60HOTO
najZieHusd. [IBU>KeHHe MJIaHeT

HabsroneHue U 06Cy»K/eHUe ONBbITOB C IBUXKEHHEM TeJla IPU
YMeHbLIEHUHU BIAUSHUS JPYTHUX TeJl, IPeNATCTBYIOLUX JBUXe-
HUIO.

Ananuns Tekcrta ['annsiesa c onvucaHUueM MBICJIEHHOTO 3KCIIEPU-
MEeHTa, 060CHOBBIBAIOIEr0 3aKOH UHEPLIUH; BBIIIOJIHEHHE
3a/laHUH N0 TEKCTY (CMBICJIOBOE YTEHUE).

O6¢cyK/leHHe BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA UHEPIIUHU

B pPa3JIMYHbIX CUCTEMAX OTCYETA.

Ha6utofeHue u obcyx/JeHue MexaHUYeCKUX SIBJe€HUH, Mpo-
UCXOSALIUX B CUCTeMe OTCcU€Ta «Tesiexkka» Npu eé paBHO-
MEPHOM U YCKOPEHHOM JBHKEHUH OTHOCUTEJIbHO KabuHeTa
dusukm.

Jle¥icTBHSI C BEKTOPAMU CHJI: BbINTOJIHEHHE 3aIaHUM 10 CJI0XKe-
HUIO Y BBIYUTAHHUIO BEKTOPOB.




4]

ITpodosicerue maba.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

Bokpyr CosiHna. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecoMocCTb U neperpysku.

PaBHOBecue MaTepualibHOU
TOYKH. AGCOJIIOTHO TBEpPJi0e
TeJs10. PaBHOBecue TBEpLOTo
TeJia C 3aKPeNIEHHON OChIO
BpalleHusi. MOMEeHT CUJIbI.
LleHTp TAXKeECTHU

Hab6sroieHre v /uiu npoBeJileHHe ONBITOB, IeMOHCTPHUPYIOINX
3aBHCHUMOCTb yCKOPEHHSsI TeJla OT MPUJIOKEHHOU K HEMY CHJIbI

M MacCcChbI TeJia.

AHanv3 U 06'bsICHEHUE SIBJ€HUH C UCIIOJb30BAaHUEM BTOPOTO
3akoHa HeroToHa.

PewreHuve 3a/1a4y ¢ UCMOJIb30BaHHEM BTOpPOro 3akoHa HeloToHa

U IpaBHJia CJIOXKEHU A CUJL.

OnpepesieHHe )KECTKOCTU NIPYKUHBL.

AHa/IM3 cCUTyal Uy, B KOTOPBIX HAGJI0AAI0TCS yipyrue aedop-
Mally, U UX 00'bsICHEHHE C MCIIOJIb30BaHUEM 3aKoHa ['yka.
PemreHue 3a/1a4 ¢ UCNoJib30BaHHWEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbXKEH U

OT CHJIbl HOPMaJIbHOT O JiaByieHus. O6CyX/jeHre pe3yJbTaToB
UCCJIeIOBaHUSI.

OnpepesieHre Ko3dpUIEHTa TPEHUS CKOJIBKEHUS.

H3mepeHue cUJIbI TPEHHUS TOKOS.

PemreHuve 3a1ay ¢ UCHOb30BaHUEM GOPMYJIbI JIJIsl CUJIbI TPEHUS
CKOJIbXKEHHUSI.

AHanus ABHXKEHHS TeJl TOJIbBKO MO/, ﬂeﬁCTBHeM CHJIBI TsXKe-

CTU — CBOOO/IHOTO MMajJeHus.

O6bsiCHEHHE HE3aBUCUMOCTU YCKOPEHUsI CBOOOHOTO MaJleHHUs
OT Macchl TeJia.

OLeHKa BEJIMYUHBI CUJIBI TATOTEHUS, IEUCTBYIOIEN MEXAY
JABYMs TesJlaMU (JJ11 pa3HbIX Macc).

Ananu3s ABUXXEHUA He6eCHBIX TeJl mon L[eﬁCTBHeM CUJIbI TArorTe-
HUs (C UCMOJIb30BAHUEM JIOTIOJIHUTENbHBIX UCTOYHUKOB UHOP-
MaluH).
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Pewrenve 3a7ja4 ¢ UCIOIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTeE-
HUA U GOPMYJIbI [JIsI pacu€Ta CUJIbI TSXKECTH.

AHa/IM3 OpUTrMHAJIBHOTO TEKCTA, OMMMCHIBAIOILETO TPOsIBIEHHUST
3aKOHA BCEMHPHOTO TSATOTEHUs; BbINOJHEHHE 3aJaHUN 110 TeK-
cTy (CMBICJIOBOE YTEHUE).

Ha6urofieHue U o6CcyK/jeHrue ONbITOB 10 U3MEHEHUIO Beca TeJa
NpU yCKOPEHHOM JIBVKEHUH.

AHanus ycnoBUi BOSHUKHOBEHUSI HEBECOMOCTH U Iepe-
TPY3KH.

PemeHue 3a7ja4 Ha onpee/ieHre Beca Tesa B Pa3JIMYHbIX
YCJIOBUSIX.

AHasu3 cuJ, AelCTBYIOUINX Ha TeJI0, TOKOsIleecsl Ha Omope.
OnpejesieHre LeHTPa TSHKECTH PA3JIMYHbIX TeJl

3aKoHbI coxpa-
HeHus (10 4)

Wmnynbc Tena. UsMeHeHue
UMIyJbca. UMMy ibc CUBL.
3aKOH COXpaHeHUs UMITYJib-
ca. PeakTuBHOE JIBUXKEHUE.
MexaHun4yeckas paboTa U
MOIIHOCTB. PaboTa cu
TAXeCTH, YIPYTrOCTH, Tpe-
HUs. CBA3b 3HEPIUHU U pa-
GOTHI.

[loTeHUMa/bHAsA 9HEPTUA
TeJla, NOJHATOTO HaJl IOBepX-
HOCTbIO 3eMJU. [loTeHIMa/Ib-
Has 3Heprus CKaToH npy-
>KHHBL.

KuneTtuueckast sHeprusi.
TeopeMa 0 KHHETUYECKOH
SHEepPruu.

Ha6uroleHue 1 06CyX/jeH e ONbITOB, IEMOHCTPUPYIOLIUX
nepejavy UMIyJibca IPpU B3aUMO/J e CTBUH TeJl, 3aKOH COXpaHe-
HUS UMITyJIbCA IPU aGCOIIOTHO YIIPYTrOM U HEYIIPYTOM B3aUMO-
IOEeNCTBUH TeJl.

AHaus cuTyalii B OKpy»Kaloliel »KU3HHU C HCM0JIb30BaHUEM
3aKOHA COXpaHEeHHUs UMIIYJbCa.

Pacrno3HaBaHue sIBJIeHUSI PEaKTHUBHOTO JBIXKEHUS B NPUPOJe
u Texnuke (MC — 6uoJsiorus).

[I[puMeHeHHe 3aKOHA COXpaHEeHUsI UMIyJbca JJIs pacyéTa
pe3yJsIbTaTOB B3aUMOZENUCTBHUSA TeJsl (Ha NpuMepax HeyInpy-

roro B3aUMO/JeCTBHs, yIPYToro IeHTPaJbHOI0 B3aUMOo-
JeUCTBUSA BYX OJJTUHAKOBBIX TeJI, 0/JHO U3 KOTOPBIX HEINO/I-
BIKHO).

Penrenue 3aad c MCNIoJIb30BaHHMEM 3aKOHA COXpaHEHUS UM-
nyJibca.

OmnpepesnieHre paboThl CHUJIBI YIIPYTOCTH MPU MO bEME Ipy3a

C UCIIOJIb30BAHHWEM HENOJABHKHOIO M MOJABHKHOI'O GJIOKOB.
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ITpodosicerue maba.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

3aKOH COXpaHeHHUs MeXaHHU-
4YeCKOU sHepruu

M3MepeHHe MOLIHOCTH.

H3MepeHUe MOTEHLUATbHOW 3HEPTUHU YyIPYTro JedOopMUPOBAH-
HOU NpPYKUHBL.

M3MepeHre KUHETHYECKOW 3HEPTUU TeJla 10 JJIMHE TOPMO3HOTO
My TH.

JKclepMMeHTa/JbHOEe CpaBHEHHME HW3MeHEHHs MNOTeHIHMaJbHOMN
YU KMHeTHYeCKOHW 3Heprui Tesa MpU ABUKEHHUHN 110 HAKJIOHHOM
MJIOCKOCTH.

JKCIepUMeHTa/IbHas MPOBepPKa 3aKOHA COXPAHEHUs MeXaHHuYe-
CKOHW 3HEpPTHHU NPHU CBOOGOJHOM NaEeHUHU.

[IppuMeHeHHe 3aKOHA COXPAaHEHUsI MeXaHU4YeCKOH 3HepTruu
JJIsl pacyéTa MOTEeHIMAJbHON U KUHETHYECKOW 3HEePTUH Tesa.
PemeHue 3a/1a4 € MCIIOJIb30BAHWEM 3aKOHA COXpaHEHUs MeXa-
HUYECKOH S3HEePTUHU

Pasaesn 9. MexaHu4eckue KoJjie6aHUA U BOJIHBI (15 y4)

MexaHu4yecKue
KoJsie6anus (7 4)

KosnebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJiIe6baHUH: Iepro/, 4acToTa,
aMmiuTysa. Marematuye-
CKUH U IPY>KUHHBIA MasgTHU-
ku. [IpeBpaleHue sHepruu
MpU KoJiebaTeJIbHOM JIBHKe-
HUU.

3aTyxarliue KojebaHu.
BbIHY>X/IeHHbIe KOJ1e6aHus.
Pe3sonaHc

Hab6utofeHue Kosie6aHUi N0J AeHUCTBUEM CUJI TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe M0L0GHbIX KOJIEGAaHUM B OKpY»KalolleM
MHUDpe.

AHanu3 Kosie6GaHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnipeiesieHue
4acTOThI KOJIe6aHUH MaTeMaTUYeCKOT0 U MPYKUHHOI'0 MasiTHU-
KOB.

Hab6st01eHue 1 06'bsiICHEHHeE SIBJIEHUS pe30HaHca.
WccnenoBanve 3aBUCHMOCTH IepHo/ia KOJleGaHUH MO/IBEIIeHHO-
ro K HUTH rpysa OT JAJIUHBI HUTH.

[IpoBepka HE3aBUCHMMOCTHU IepHuoja KosebaHUH rpysa, nojBe-
LIEHHOTO K JIEHTe, OT Macchl rpysa.
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HaGuroeHue U 06cyKieHUe OMbITOB, IEMOHCTPUPYIOLIUX
3aBHCHUMOCTb IIepH0Ja KoJe6GaHUH NMPY>KMHHOI0 MasgTHHUKA

OT MaccChl I'py3a U KECTKOCTHU MPY>KUHBI.

[I[puMeHeHHEe MaTEMAaTUYECKOIO U NPYKHHHOTO MasTHUKOB

B KayecTBe Mo/ieJIeH /115 ONMCaHUSA KOoJIeOaHHUH B OKpY KarolieM
MHUpe.

PewieHue 3a/1a4, CBI3aHHbBIX C BbIYMCJIEHHUEM HJIU OLIEHKOH
4JacToThl (mepruoja) KosieGaHui

MexaHu4eckKue
BOJIHBIL. 3BYK
(84)

CBoMCcTBa MeXaHHUYeCKHUX
BOJIH. /lJinHa BoJIHBL. Mexa-
HUYeCKHe BOJIHbI B TBEPJOM
TeJie, CeiCMHUYeCKHEe BOJIHBIL.
3ByK. [poMKOCTB 3ByKa

U BblcOoTa TOHA. OTpakeHUe
3ByKa. UHGpa3Byk U yabTpa-
3BYK

O6Hapy»KeHHe U aHAJIM3 BOJIHOBBIX IBJIEHUH B OKPY>KaI0IleM
MHpe.

Ha6utoieHre pacnpocTpaHeHHUs NMPOJOJIbHBIX U IONEePeYHbIX
BOJIH (Ha MOJeJsN) U OGHapy>KeHHe aHaJIOTUYHBbIX BU/IOB BOJIH
B IpUpo/ie (3BYK, BOAsIHbIE BOJIHBI).

BbluKc/ieHre JJIMHBI BOJIHBI M CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKcreprUMeHTa/JbHOE OIpe/ie/ieHHe IPAaHUIl YaCTOThI CJAbIIINMBIX
3BYKOBBIX KOJIEOAHU .

Hab6s10/1eHe 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI (B TOM
YHCJIe C UCNOJIb30BAHUEM MY3blKaJbHbIX HHCTPYMEHTOB).
Ha6utoieHre U 06bsICHEHHE SIBJIEHHS] aKyCTUYECKOTO pe3o-
HaHca.

AHa/Ii3 OPUTHHAJIBHOTO TEKCTA, NOCBALEHHOIO UCII0Jb30Ba-
HHIO 3ByKa (MJIM yJIbTpa3ByKa) B TEXHHUKe (3X0JI0KaIH4,
yABTPa3ByK B MeJUIIMHE U [Ip.); BbIIIOJIHEHUE 33JlaHUH 10 TEK-
cTy (CMBICJIOBOE YTEHHE)

Pasaesn 10. d1eKTpOMarHMTHOeE MoJie ¥ 3JIeKTPOMarHuTHbIe BOJIHBI (8 1)

J/IeKTPOMArHuT-
Hoe 1oJie

DJIEKTPOMAarHUTHOE IoJIe.
JJIeKTpPOMarHuTHbIE BOJIHBI.

[TocTpoeHue paccykiIeHHUH, 060CHOBBIBAOIINX B3aUMOCBSI3b
3JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH.
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ITpodosicerue maba.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

M 3JIeKTpoMar-
HUTHbIE BOJIHBI
(64)

CBOMCTBA 3/IEKTPOMAarHuT-
HbIX BoJIH. lllkasa asiekTpo-
MarHUTHBIX BOJIH. Mcroib30-
BaHHeE 3JIEKTPOMarHUTHBIX
BOJIH /)11 COTOBOM CBSI3H.
JJIeKTpOMarHMTHas NpUupoAa
cBeTa. CKOpOCTb CBeTa.
BosiHOBBIE CBOMCTBaA cBeTa

JKCcneprMeHTa/IbHOE U3y4YeHHe CBOMCTB 3JIeKTPOMAarHUT-
HBIX BOJIH (B TOM YHCJIE C IOMOUIbI0 MOGUIBHOIO TeJle-

dona).

AHa/su3 peHTreHOBCKHMX CHHMKOB 4YeJIOBEYeCKOIro opra-
HHU3Ma.

AHaJIM3 TEKCTOB, ONUCHIBAIOIIUX IPOsIBJIEHUS 3JIEKTPOMAarHuT-
HOTO U3JIyYEHHUS B IPUPO/E: XKUBbI€ OPraHU3Mbl, U3/TYYEeHUS
HebeCHBIX TeJl (CMBICJIOBOE YTEHUE).

PacnosHaBaHHe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1eKTpO-
MarHUTHBIX BOJIH B TEXHUKE.

Pemrenuve 3azia4 ¢ ucnosb3oBaHueM GpopMyJ1 /sl CKOPOCTHU
3JIEKTPOMAarHHUTHBIX BOJIH, JJIMHBI BOJIHBI U YaCTOTbI

cBeTa

Paspes 11. CBeToBble ABAeHus (15 4)

3aKoHBI pacnpo-
CTpaHeHHUsl CBeTa
(64)

HcToyHuku cBeTa. JlyueBas
MoJieJib cBeTa. [IpsMonHen-
HOe pacnpocTpaHeHHe CBeTa.
3armeHus CosiHna u JlyHbl.
OTpaxxeHnue cseta. [l1ockoe
3epKaJsio. 3aKOH OTpaKeHUs
CcBeTa.

[IpenomieHue cBeTa.

3aKOoH NpesIoOMJIEHUS CBETA.
[los1HOe BHYTpeHHee OTpake-
HUe cBeTa. McnoJsib3oBaHUe

Ha6uto1eH1e ONBITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE PSIMOJIH-
HEHHOTO pacnpocTpaHeHUs1 cBeTa (BOSHUKHOBEHHE TEHU U IOJIY-
TEHU), U UX UHTepIpeTaUs C UCIIOJIb30BaHHUEM MMOHSTHUS
CBETOBOTO JIy4a.

O6bsiCHEHHE U MOJIeJIMPOBaHHe COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccneoBaHue 3aBUCHMOCTH yTJia OTPa*KeHHUsI CBETOBOIO Jiy4a
OT yrJia NafieHus.

M3yueHHe CBOUCTB U306paKeHHUs B IIJIOCKOM 3epKaJle.
Hab6us1o/ieHre 1 06'bsiCHEHHE ONBITOB 10 MOJYYEHHIO U306pake-
HUU B BOTHYTOM H BBIIYKJIOM 3epKaJiax. HabsirogeHue U 06bsic-
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BHYTpPEHHEro OoTpakeHus
B ONTHUYECKUX CBETOBOJAX

HeHMe OIbITOB N0 MPeJIOMJIEHHIO CBeTa Ha IpaHulle pPas3IMYHbIX
cpeJi, B TOM 4YHCJIe ONBITOB C MOJHBIM BHYTPEHHHUM OTpaKeHHEM.
HcciejoBaHMe 3aBUCUMOCTH yTJla IpeJoMJIeHus OT yTJa
naJleHHsl CBeTOBOI0 Jiy4ya Ha IpaHUIle «KBO3JyX—CTEKJIO».
PacnosHaBaHue sIBJIeHUI OTpaXKeHWs W NpesIOMJIeHHs CBeTa

B IOBCEIHEBHOH KU3HU. AHAJIU3 U 00'bICHEHUE SBJIEHUS
ONTHUYECKOT0 MUpaXka.

Pelrenuve 3aZjay ¢ McnoJib30BaHUEM 3aKOHOB OTpakeHHUs

Y IpeJIOMJIEHHUS CBeTa

JIUH3BI U ONTH-
YyecKHe NpuGopsbl
(6 4)

JIuH3a, X0/ Jiydel B JIMH3E.
OnTuyeckasi CUCTEMaA.
Ontrhyeckue  NpPUOOPHI:
doToannapart, MUKpOCKOT

U TeJsiecKoIl. ['J1a3 kak onTuye-
ckasi cucrteMma. binsopykocTb
U JJaJIbHO30PKOCTh

[TonydyeHne N306pakeHUH C MOMOILbIO COGUpAlOLell U pacceu-
BaloIleu JIMH3.

Onpepesienre GOKYCHOTO PACCTOSTHUS U ONTUYECKOU CHUJIBI
cobupamIile JIMH3BbI.

AHasnu3 ycTpoicTBa M NPUHLMNA JJeHCTBUSI HEKOTOPBIX ONTHYE-
CKHUX MPUGOPOB: poToanmnapara, MUKpPOCKOIIA, TeJIeCKomna

(MC — 6uoJiorusi, aCTpPOHOMUS).

AHau3 siBJIeHUH 6JIM30PYKOCTH U JJaJIbHO30PKOCTH, MPUHLIUIIA
percrBus oukoB (MC — Guosiorus)

Pa3noxxeHue
6esioro cBeTa
B cniekTp (3 4)

PasnoxxeHue 6esioro ceeta
B crieKTp. OnbIThl HhIOTOHA.
Cli0’keHUe ClleKTpaJIbHbIX
uBeToB. /lucnepcus cBeTa

Ha6JitoieHue 1o pa3/ioykeHHUI0 6es1oro cBeTa B CIEKTP.
Ha6JtoieHre 1 06'bsICHEHHE OIBITOB M0 MOJy4eHHI0 6es10ro
CBeTa IpH CJI0KEHUHU CBeTa Pa3HbIX IBETOB.

[IpoBesieHHe U 0O'bSICHEHHE OMBITOB 10 BOCIPUSATHIO L[BETA
NpeJMeTOB NPU UX HAGJII0JeHUH Yepe3 IBETOBble PUIbTPHI
(uBeTHBIE OYKHU)

Pasaen 12. KBaHnToBble ABaeHUd (17 4)

HUcnyckanue
Y MOrJIoleHue

OnbiThl Pesepdopsa u nianHe-
TapHas MoJieJib aToOMa.

O6cyx/ieHre LiesiM onbITOB Pesepdopsaa 1o uccie 0BaHUIO
aTOMOB, BbIIBU)KEHHE T'HIIOTE3 O BO3MOXKHBIX pPe3yJibTaTax




8¢

OkoHuaHue mab.

TemaTu4ecKut
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/ABI AeSATEJIbHOCTH yYaLUXCs
(Ha ypoBHe y4eGHBbIX JelCTBHA)

CcBeTa aTOMOM
(44)

Mopesib aTtoMa bopa. Ucny-
CKaHMe W IOTIJIOLeHWe CBeTa
atoMmoM. KBaHThI. JInHen4a-
Tble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IPEJI0JIAaraeMoro CTpOeHUs1 aTOMOB,
dopMysIMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
06cyx/ieHre POTUBOPEYUH IJIaHETAapPHOM MoJesn aToMa

1 OCHOBAaHHUMU JJis runoTe3bl bopa o cTanMoHapHBIX 0pOGUTAX
3JIEKTPOHOB.

Ha6J1ro/jeHyre CIJIOLIHBIX M IMHEWYAThIX CIIEKTPOB U3JIy4eHHUs
pasJIMYHBIX BelecTB. O6'bsiCHEHHE JIMHEeHYaThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTO fAApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- ¥ raMMa-u3JIy4eHHUsI.
CTpoeHHe aTOMHOTO A/pa.
HyksioHHas MoJenb aTOMHOI'O
aapa. Usotonbl. PagroakTrs-
Hble peBpalleHud. [lepuos
noJiypacnaga.

JelicTBUSA pailuOaKTHUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

06cyx/jeHre BO3MOXHBIX TUIIOTE3 O MO/JIeJISIX CTPOEHHU si/ipa.
OmnpenesieHre cocTaBa s/iep M0 3aZlaHHbIM MaCCOBbIM U 3aps/i0-
BBIM YMCJIaM U 10 IIOJIOXKEHUIO B IEPUOJUYECKOU CUCTEME
anemeHTOB (MC — XuMus).

AHa/IM3 U3MeHeHHUsl COCTaBa s1/jpa U ero MoJI0XKeHHUsI

B NEPUOUYECKON CHUCTEMe NP d-paJiHOaKTUBHOCTH

(MC — xumus).

HccnepoBanre TpeKoB A-4aCTHI] 10 TOTOBBIM poTOorpadpusam.
O6HapyXeHHe U U3MepeHHe paJMAllMOHHOTO PpOoHA C MOMOUIBI0
JI03UMEeTpa, OlleHKa ero MHTEHCUBHOCTH.

AHasM3 61M0JIOrMYeCKUX U3MEHEHUH, TPOUCXOSALUX MO/
JlelicTBUEeM paJIMOAKTUBHBIX H3aydeHUH (MC — 6uosorus).
Ucnosnb30BaHMe paJIHOaKTUBHBIX U3JIyYeHUH B MeJIUIIMHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peaKky. 3aKOHbI
COXpaHeHHUs 3apAJ0BOro

Pemenue 3a/a4 C UCIIOJIb3OBAHUEM 3dKOHOB COXpaHEHHUA
MaCCOBbBIX U 3apAA0BbIX YHUCEJI Ha ollpeaesieHrue pe3yJibTaTOB
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1 MacCOBOTO YHceJl. JHeprus
CBA3U aTOMHBIX aep. CBA3b
Macchbl ¥ 3Hepruu. Peakuuu
CUHTE3a U JieJIeHUd AJiep.
Hctounuku sHepruu CosiHLa
U 3BE3.

fApnepHas sHepreTuka

S/IePHBIX PEaKLUH; aHaJIM3 BO3MOXXHOCTHU WJIM HEBO3MOXXHOCTHU
AlepHON peaKI1H.

OueHKa 3HEPTUH CBSA3U AZiep C UCHOJIb30BaHHEM GOPMYJIbI
JHHIITeHHa.

06Cyx/ieHre NePCIIEKTUB UCII0JIb30BAaHUSA YIIPABJISIEMOI0
TepMOSAIEPHOI0 CUHTE3a.

06cy/ieHre NPeNMYIIeCTB U 9KOJIOIHYEeCKHUX P06JieM,
CBSI3aHHBIX C 1/lepHOM sHepreTUKoU (MC — akoJiorus)

IloBTOpPUTEIBHO-06061AI0IUI MOAYIb (9 4)

Cucremarusanus
U 00061eHHe
peJMeTHOr 0
coiepKaHus

U ombITa Jesi-
TeJbHOCTH,
MPUOGPETEHHOIO
MpU U3yYEeHUHU
BCero Kypca
dusuku

060611eHHEe COEPKAHUS
KaKJ10ro U3 OCHOBHBIX
paszaesioB Kypca pU3UKU:
MexaHU4YeCKUe, TEeIJIOBhIE,
3JIEKTPOMAarHUTHbIE, KBAHTO-
Bble sIBJIEHUS.

Hay4HbIi MeTO/1 TO3HAHUS U
ero peasiusanus B pusuve-
CKHUX HCCJIeJIOBAaHUSX.

CBs3b PU3UKU U COBPEMEH-
HbIX TEXHOJIOTUH B 06J1aCTHU
nepejadyu HHGoOpPMaLUH,
3HEepreTUKe, TPAHCIIOPTE

BblnosiHeHHe y4e6GHBIX 3aJlaHUH, TPeOYLMX JeMOHCTPaLUU
KOMIIETEHTHOCTEH, XapaKTepU3YyIOIIUX eCTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 MIpUMEeHEeHHs MOJIyYeHHbIX 3HAaHWU /11 HAYYHOTO OO'bsICHEHUS
du3nUecKUX SBJIEHUH B OKpy:Kalolllell NpHupoje U MoBCeJHEB-
HOM ’KM3HHU, a TAKXKe BbISABJIeHNUS PU3NYECKHUX OCHOB psja
COBpPEMEHHBIX TEXHOJIOTHUH;

6 MpUMeHEeHHs] OCBOEHHBIX 3KCIEePUMEHTAJbHbIX YMEHUN JJ1s
HccaeloBaHUA PU3NIECKUX SIBJIEHUH, B TOM YUCJIe [JIs
MPOBEPKU I'MIOTE3 U BbIABJIEHHS] 3aKOHOMEPHOCTEH.

PemeHye pacyéTHBIX 33/]a4, B TOM YMCJIE TPEATIOJIaramiux

HCIoJIb30BaHUe QU3UYECKOH MOJIe/IM U OCHOBAHHBIX Ha COJiep-

>KaHWUU pa3JIMYHbIX pa3/iesoB Kypca PU3HNKHU.

BrInosiHeHYe U 3alMTa IPYNIIOBBIX HJIM UHAWBU/YaJIbHbIX

IIPOEKTOB, CBSI3aHHBIX C COJlep>KaHHeM Kypca GU3UKHU




